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PREFACE

Biology s a rapidly developing branch of sclence. The major advances being
mrade contingomsdy affect our Kfe on carth, Some of these importans advances are -
cluded frere.

The resufts of @ recent survey on the attitodes towardy existimg liferafure avaif-
abfe to high school students showed that many were anfappy with the material used
i teaching and learning, Those guesfioned ideniiffed a lack of the following: ac-
comipanying supplementary malerial to main fexd books, cirreil inforrialion o mew
developments, clear figures and diagrams.

Thiv book aimes to improve the level of understanding of modern biclogy by
intclusion of the following: main fexts, fgures and ilfustrofions, extensive questions,
articles amd experiments. It s the intention amd hope of the autleors thaf the contenrs
of this book will help te bridge the current gap in the field of bivlogy ai this fevel.

This ook has been carefully reviewed and the langiage (s considered suitable
[for stndents for wiom English is a second language,

To the studenis

Being cariony sindewntys, you may bove wondered wity voe rcsemble yoor prar-
enfs or wihy you need te breathe, In this boak, I iry fo summarize some nojor suliects
of blodogy. These are the most promising and perbaps the most conplicated sulifects
of mradern: biofagy.

Crronp work will greatly enbance your learning abifities o well oy give pou an
appartunity to share vour knowledge and ¢xperfence with your friends. I hoape that,
being assiduous stadents, vou will work kord throughowt s academic year anid oo
your best o salisfy your scicniific curiosily and, of course, o pass all of vonr exans
successfully,
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Human Body Cells

Cells are the building blocks of our body. All metabalic activities
are pariormad within cells. Metabolism, excration, reproduction, respi-
ration. irritabilty and growth ara the basic functions that celis must par-
farm.

The human body is best organized and develocped among all liv-

ing srganisms according to the anatomical, physiclogical and morphological
siruciure, It has weall organized systams which are complex and work
efficiently according to the ather arganisms.

MUl e s

Figure 1.1 Typical human

body cell
Structure and Funclion of Call Paris

All are composed of a plasma membrane [or cell membrang),
cytopiasm and nuckaus.

Table 1.1 Main parts of call
and hair function




Tabde 1.2 Cell organalies and
their function

Activity

1. Take a clean colton swab and pently scrape the inside of your mouth.
2. Smear the cotton swab on the centre of the microscope slide for 2 to
3 seconds.

3. Add a drop of methylene blue solution and place a cover slip on top,
4. Remove any excess solution by allowing a paper towel to touch one

side of the cover-slip.
5. Place the slide on the microscope, with 4 x or 10 x objective in po-
sition and find a cell. Then view at higher magnification and draw what

YOU SEe.
Activity
1. Iz thiare a relation batween shape and function of cell? Why?

2. What would happen if cell membrane was made up from sofid substancas
instead of proteins, lipids and carbohydrates?
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Tissues

A tissue i a group of cells specialized for a common purpose,
guch as; muscle lissue, nenwous tissue.

Tiesuaes ara composed of cells and intarstitisl fluid inveivad in
malarial exchanga with the environment.

Human body has four main tissues:

- Epithelial tissue
= Connechive tissue
= Muscular fissue
= Nervous Hissus

Epithelial Tissues
Epithelial issue consist of cells that cover tha infermal and extar-
nal body systems, Epithelial cells are closely packed with Fttle amounk
of intercellular substance. There is a non - cellular membrane under the
epithalial tissues which connects it 1o the connective lisswe.
There are two types of apithelial tisswas, they are,
1. Glandular epithelial tissua

It consist of cells that secrate enzymes, harmanes, lipid or mu-
cosal substances.

2. Covering epithelial lissue
It covers the intarnal and external parts different organs in the

body such as, blood vessel, digestve tract or heart, And it has twa main
types according to number of cell layers,

Swalfied squemous  Swatfied cuboical  Poeudaciratied cokmnar

Figure 1.2 Epithelial fissues in
hurman body
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2.a. Bimple covering epitheiial tissue Think! Does bleeding happen
It consests of single layer of cells on a non-cellular membrane, In simple skin burns? Why?

Table 1.3 Types of simple cov-
aring apithelial issue

2.b. Stratified covering epithelial tissue
It consists of many layers of cells on a non-cellular membrana,

Tahle 1.4 Typas of stratfiad
covaring aplthalial tssue

Connective Tissues

These tissues connect body parts and support them, Connec-
tive lissues contain hegh amount of intersitial Huid and consist of three
main components, they are;

- Calls of conneclive tissue
- Fibars
= Interstitial flukd or matrix

Conneclive tissua simply divided inlo three types, thay are;

1. Bimple Connective fizsues; Elastic connective tissue and adipose
tissue,

2. Skeletal connective tissues; Cartilage and bones.

34, Special connective tissues; Blood
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Muscular Tissuas

These fissues provide movement o different body parts due to
their ability of contraction and relaxation. Muscular tissue consist of
filamentous cells, called as muscle fibars and little amount of interstitial
Hhuld.

Thara ara threa types of muacs lissuas according to thair strue-
ture and function.

Table 1.4 Typas of muscular
tissuBs

Nervous Tiasue

With respect to function, the nervous tissue is distinguished by
ita abikty to tranemit narvous impulses from one part to the othar in the
body with a great speed because nervoue calls hava the function of
transmitting nervous impulses. Nervous tissue consists of spaecial cells
called as neurons,

MNeuron (nervous call}; is the essential structural unil, responsible for
the function of fransmitting nernvous impulses from one part to the other

in the body.

Neuron conaist of;
1. Coll Bedy: |t s star shapad and confaing nuclaus.

2. Protoplasmic projections: There two types of projections extand
fram the cell body.

a. Axon: It is single thick projection extend from the cell body and
branched at the end. Thesa branches(or nerve endings) synapse with
dendrites of other neurons. Axon transmits the impulsas from cell body
10 another neurcan.

b. Dendriles: They are many short and thin projections extend from the
call body and transmit the impulses to the cell body.
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Human body organization

Allah created the human body with the best organization and
cooperafion between syslems, There are several bevels of organizalion
in the human body. Thay are;

Coll: is the smallest unit of ifa in the body. Cells are spacialized acocord-
ing to their function, like muscle calis are involved in movement,
Tissue: is a group of cells which similar in structure and function, like
muscle tssue.

Organ: i a group of tissues which work together for & common pur-
pose, like heart.

System: a group ol organs which werk cooparativaly for a lile actiity,
like respiratory system.

Organism: is anything which can perform life activities independantly,
such as nutrition, respiration, reproduction, excration, alc. is called or-
ganism,

. Figura 1.3 Types of lissuas n
* o human body (for study)
{esophigus)

Union of male and female reproductiva cells are resull in Zygote
formation. Zygote develops into embryo by sares of divisions and for-
mation completed in wigrus of female. And new omganism born at the
and of 3 months ol embryonic development,

el

TR fERLEY

Figure 1.4 Tissue, Qrgan, sys-
tem and arganism (for study)
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REVIEW

2.1 Define the followings:

Plasma meambrane, Neuron, Dendrite, Mitochondria, Tissue, Cell

Q.2 What are the four maln types of tissues In human body?

Q.3 Compare betweean the apithelial, connective and muscular tissues

.4 Choose the best answer for the followings:

1. Whal is the structura that halp cell division in call cytoplasm?

a. Lysosome b. Golgi apparatus o. Centrosome d. Cytoplasm

2. Which of the followings covar the intermal surface of cesocphagus?

a. Stratified columnar epithelial tissue b. Simple columnar epithelial tissue

¢, Simple cuboidal epithelial bzsue d. Stratified squamous apithelial tissue
3. Digestive systam consists of ... e, MUBCIEE,

a. Involuntany smooth muscles b, Violuntary smooth muscles

. Violuntary skeletal muscles d. Irvoluntary skeletal muscles

Q.5 Correct the mistakes if present in the following statements?

1. Al apithalial tissuas are rest on nan-callular membrans.
2 Axon is a single projection axtend from call body and synapse with axons of other neurcns.

Q.6 What are function of the followings?
Lysosome, Ribosome, Vacuole, Nucleus, Mitechondria, Call membrane.
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Introduction

The human body cannot keep its balance and harmony of its
movemants without having a hard support to s soft parts are joined.
This support s calfed skeleton.

There is a strong link between the work of muscles and
bones, which are together called as movement system, Muscles are
responsibla for generating power nacessary for the movement. But
muscles usually support the bones, and they change this power into a
movermnant,

Skeletal systemn warks as a rigid support, gives the shape of
body and - stralghtness of body. Pars of the skeletal system are con-
nected with the movement organs and muscles. Besides, some of its
parts protect the significant organs from external effects, Thus, the
skull protects the brain and the thoracic cage protects the lungs.
heart and 50 on.

Figura 2.1 Human Skelatal
system (for study)
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Bone Structure

The bone lissua s composed of star-like bone calls called oste-
ocyles which are arranged inthe form of circles around a central canal
called as Haversian canal. This canal discovered by Glapton Havers
(1657 - 1702). Osteocyles sacrates ossein which is the solid subslance
of bones,

The tissus formation of any bane does not differ one from ancth-
er excepl some bones of the head, For this reason, we shall take the
fermur s an example for studying the tissue formation of all bones.

Parts ol bana

Bones in human body are similar in structure but vary in shape
and size. As an exampla;
The fermur boneg i made up of a body and hwo ends. The body is
coverad by an external membrane which containg nerves and biood

vassals o nourish the bong. This membrane is callad as periosteum,

After this membrang, the compact bone comes. Compact bane is the
hardest bope layer and contains bone mamow insice it

The two ends are distinguished from the body of bone by being
spongy. Spongy bone is net surrounded by periosteum but nstead of
periosteum, a smooth half-solid layer called as carlilage covers .

Chemical structure of bones

Chemically, & bone consisis of lwe major kinds of maienial; or-
ganic materials and inorganic materials, The percantage of organic
materials &5 %35, These organic materials are colloidal protaing
known ag collagen and mucous-like substance called as mueole. Mu-
cole resambles the albumin [white of egg) and it is important for bone
flexibility.

The percentage of inarganic materials s %665, Thesa norganic
materials are phosphata, carbonate, calcium florid, manganase phos-
phate and sodium  chioride (table sailt). They are responsibie for the
hardness of bonas.

Parts of Human Skeleton

Human skaleton has two main parts, they ana axial skeleton and
appendicular skelston,

A- Axial Skeleton
1. Bkull

It ncludas cranial bomas, facial bonas and tiny bonas of middle
ear. Skull is composed of 23 bones,

Buaptists e Nubierd TOramen

e[ oY)

Figure 2.2 Structura of long bane

Figure 2.3 Structures of long bone

e Articular catilege
Ephiphyies ing

Spongy home

at—— haduitary cavity

L/ L },wcaﬂm

(Trasverse Section)
[.Ti:- i* :-atu-.J:,r}
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a. Cranial bones

They are eight bones which constitute a small box to protect
the brain. Edges of cranial bones are sarrated and interocked info one
anather. Tharafore, they are called Immovable joints. Thara is a rela-
tively big hoke at the boftom of cramium and this hole is called foramen
magnum through which the spinal cord passes.

A child's skull is distinguished from an adult's skull by baing
big in size according fo other parts of skelston but the chids face is
relatively small. Alsg, in the child's skull there are spaces called as
fontanella which are located batwean tha banas of haad and they ara
covered with a fibrous cartilaginous tissue.

b. Facial bones

They are 14 bones which surround the eyes (eye sockets), nasal
cavity (nasal banes), mouth and also bones of ears. These bones are
not moveable except the lower jaw which can move laterally and ver-
fically in order 1o help culting, crushing and chewing the icod. But the
upper jaw is not moveable becausa it is joined 1o cranial bones.

¢, Ear bones
They are three small bones located in middle ear named as
malleus, Incus and siapes.

Flgura 2.4 Hurman Skull
[Fiar Stvdy )

They ara conical or elongated white structures lika bones, They
help us to cut, tear and grind the food. The teeth are arranged on the
jaws. There are 16 teeth on each jaw and the total number of teeth is
32 in an adult person, They are trensplanted in the jaws and covered
partially with the gums.
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Regions of a tooth
A tooth containg three regions; crewn which represents the wvisi-

ble part of the toath, reet which i transplanted In the jawbone and neck
which iz localed between crown and root, Also neck iz surrounded by

the gum,

Structure of a tooth

A tooth is made up of a basic substance called dentine which
is 8 vary solid substance Decause it contains calcic materials, Crown is
coverad with a hard shining white external layer called enamal, whera-
as the regions of neck and root are covered with a rough brown solid
substance called cemeantum,

Inside the tooth, there is & cavity called pulp in which there ara
a branched denial nerve and branched bload vessels therefore we can
feal the pain, cold, heat and prassura. Thay enler the tooth through a
hole called aplcal foramen located at the bottom of the root,

Types of Teeth and their numbers
& Deciduous (milk) or Temporal Teeth

They bagin to appear after sixth month and are complated after
first year: than thay bagin to fall aftar sixth - seventh year . There are
ten teeth in each jaw. Total number of temporal t2eth is 20.

b- Permanent Teath

They usually begin to appear after the 7th vears. Thair numbar is com-
pleled after the puberty and the last teeth may delay appearing until age
of 32,

=" Erameal
Dentin

Pulp cavity
Gum

Figure 2.5 Human testh struc-
tura

Health of teath

1- Teeth must bie brushed after eating o remove the food remains and
prevent bactaria growth.

2- Visiting tha physician perodically to prevent rottan in teeth.

3- Prevent damage of teeth.
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Teath implant

It & process of implanting an artificial teeth instead of a decayed
teeth, 11 is rare because it is economically expensive and takas long
tirma.

Gum inflammation

It is a microbial Infection that causes spliting In gume and bad
smaell breath, Smoking, drinking alcohol and bad nutrition increases the
infection probability,

Vertebral column

The length of vertebral column is 75 am inan adult. 11 is com-
posed of 33 bones and each one is called as vertebra. There is a car-
tilaginous disc between two vertebrae. These cartilages enable the
veriebral column to bend to difterent sides, tacilitate the movemeant of
vartebrae and prevent the friction of vertabrae.

2, Structure of a typical Vertebra
Each vertebra consists of following parts:

1.Centrum; is a disc-like flat portion tend 1o the front part according 1o
their positicns In the vertebral column,

. Vertebral arch; is located to the backside of the centrum, Thera is a
faramen (hole) between arch and centrum, This hole is called vertebral
foramen. When verlebrae are arranged vertically, a tuba is lormed from
their ings and this tube is called as vertebral canal. Spinal cord passes
through this tubsa.

3.Processes: are oasaous appandages amarging from tha vartebral. Ona
of them i in the middle and this process stands in front of the centrum
{body) caled spinous process and muscles connect to this part. Thera
are two lataral processes called as transverse processes for connec-
tion of ribs. Also, thers are two pairs of processes emenging from variz-
bral arch articulate the vertebras one anothear.

Figure 2.6 Structure of a typical
vertebrae
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Regions of Veriebral Column

a. Carvical Reglon

It consists of seven vartebeas, The first cenvical vertebra iz called
atlas; it is joined to the boftom of the skull and the second cervical ver-
{ebra is called axis; it is joined lo atlas with a long process at the top of
it. Through this connection, the head can easily turn-and incline.

b, Thoracic Region
It is made up of twalve vartebrae. Ribs are |oined o this region.

c. Lumbar Region
Il is composaed of five broad verlebrae, Their sides are flat.

d. Sacral Region
It consiste of five cohesive vertebraa which constitute a single

bone called sacrum,

e, Cocoygeal Reglon
It is made up of four vartebrae which are cohesive with ona an-
other and they make a single bone called coccyx.

Cleryical curws (o iy 7
e CE vertakieE|

LT e v Oy ©
LT verinkrm

Figura 2.7 Structure of vartabral

e b e ) Fight iaras v namg
P e Lot e column (for study)
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Thoracle Cage

i consists of ribs and stemum,

1 Ribs
Human has twelve pairs of ribs, which are articulataly connected
with the thoracic vertebrae (12 vertebrag) at the back side. But at the
front skde, the first seven pairs of ribs are directly connected with the
stemum by small cartilaginous pieces. These ribs are called as frue
ribs,

There ane three pairs of ribs which not connected to the sternum
directly, Firstly they connect with the cartilage of the seventh b and
than they are tagather joined 1o the sternum by emall carlilaginous piec-
&5, These rihs are called as false ribs.

The last two pairs of nbs are not joined to anything at the front.
Tharefore, they are called as free ribs. The cartilaginous pieces ara the
cartilage-fike structures, which present in the front side of the true and
falze ribs. They are important in the process of respiration since they
facilitate the movement of the thoracic cage.

£ Sternum

Itis & hong lewvel structure which consists of threae cohasive bones
and it is found in the front of the cheast. s lower end is pointed. From the
sides, the trua ribs are joined to tha sternum by carilaginous pisces.

True Ribs (1-7)

Free Ribs (8-12)-|

Floating nibs (11, 12)

Figure 2.8 Struclura of thorasic
cage (for study)
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B- Appendicular Skeleton

This skeleton is composad of double bonas, which are located
on both sides of body, Bones of the limbs are jeinted to the axial skele-

ton by means of two girdles; shoulder girdle and pelvic girdle respec-
{ively.
Pectoral Girdle and Upper Limbs

1.Pectoral Girdle
It consists of two bones in each side they are:

a. Scapula is a level triangle-like bone. Its back surface forms a long
process which extends to backside. But the front surface is soft and
somewhat cancave, Scapula s located in the backside of the body out-
sida 1ha ribs and jointad to the muscles of the shouldar,

b. Clavicle is a thin arch-fike bone and its position in the body can be felt
since it extends batwaen the scapula and the top of starnum. Figure 2.9 Shoulder girdia (for

There is & cavity which is formed from the meeting of the bones
of scapula and clavicle, in the shoulder girdie. The head of the humerus
saflles the cavity and they constituta tha shoubder joint.

2 Upper Limbs

The upper limb of human is composed of:

a. humerus

It is & long and strong bone. e upper end is round and forms the
haad of the upper arm which is articulated with scapula by a joint from
the top. The mowvement of this joint is approximately circular since the
haad of upper arm is big. From the other side, it is arficulated with the
bones of the foraarm by the albow jaint.

b. Farearm

It consists of two long bones; ulna and radius. Ulna is the long-
est bone and located in the direction of the little finger. Radius is lo-
cated im the direction of ihe thumb. From fhe top, these two bones are
articulated with 1he humerus and from the bottom with the wrist (carpal
bones).

c. Hand

It consists of 27 bones, which are divided into three parts; car-
pal bones [wrist), metacarpal bones and phalanges. The wrist is
composad of eight bones which are arranged into two rows and there ==
are four banes in each row. The matacarpal bones (palm) are made up
of five bones which are relatively long. The fingers are composed of
fourteen bones called the phalenges, Each finger contains three pha-
langes, except the thumb; it confains two phalanges. Figure 2.10 Bones ol hand (lor

study)
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Pelvic Girdle and Lower Limbs

1. Pelvic Girdle

It consists of two symmetrical halves. Each of them is composad
of three cohesive bones: lium, ischium and pubis.

Tha palvis is like a vagsal on which tha verfebral column rests,
The pelvis [ arbculated with the lowar imbs. Also a part of tha intes-
tines and some other internal organs are found in the pelvis, There are
soma diffarances betwean make and female pehvis:

1. Bones of pubis in fomale are lighter than in male
2, Pelvis is wider in female io faciitate the pregnancy pericd.
3. Pelvis in lemale is less deap than in male.

2. Lower Limbs
Lower limbs are made up of femur, leg and fool.

a. Femur

Figure 2.11 pelvic girdia (for

study) Famur |s the longest and strongeast bona of the body and it cor-
responds to the humerus found in the vpper imbs. From s upper side,
this bone contains a spherical head which enters the acetabular cavity
and forms ball and socket joint. From the botom. femur is articulated
with tibia by knee joint.

b Leg

Legis made up of wo bones; one of them g located besida the
ofhar ¢ne. They are tibia and fibula corresponding to the Wina and radi-
uge found in the forearm, but the fibula does net uen around libla as the
radius tums arcund the ulna. Because fibula Is thinner than the tibia and
the two ends of fibula are connected to tibia. Tibia is located in front of
the lag under the skin.

Leg and femur constitutes the knes joint. The tvpa of this joint is
the hinge. There is a fisttened small bone called patalla in front of the
knee joint. The leg is connected to the foot by the ankle jolnt.

c. Foot

Foot is made up of 26 bones which are distributed into three
parts, lilkz in the pakm, The lirst parl is called ankle {tarsal) which corre-
eponds 1o the wrist found in the hand. Tarsals are composad of soven
bones.

The second part is the metatarsals which contain five bones,
The third part isToes, they are compased of fourteenbones (phalangas)
like fingers and they are distributed in the same way.
Flgurn 2.12 lower imbs {lor i noticed that the hallux {the big tos) does not move easily like the
study) thumb. Se function of foot is walking.
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Treatment of Fracture

Fracture 1z a split of bone (the division of it into two parts or
more), It happens as a resull of a strong sudden contraction of muscles
lika the fraciura of patella in casa of musdie contraction which is con-
nected to patella. Or It happens whan tha bane is exposed 10 a direct
external shock such as when a hard body falls an the bone or when a
bullet hits it. Fracture also happans when one of the bones faces a pow-
arful shook or bone decaying because of a disease ke bone lubercu-
losis, cancer ele, Thus the bone breaks by itsell immediately aftera
natural movemant due 1o its weak resistance.

Tha rapidity of treating the fracture depends on numerous factors lke;
1. Fractura type which hits bone.,

2 The age of the person; repair of the bone & quicker and better in
younger persan.

. Mutriticn; Taking food rich in vitamins and calcium accelarate the
treatmeant.

4. Treatment method; the commect arfistic orthopasdics is performed by
an expert doctor in case of fracture, he brings back the bone to its right
posiion and then he places a spbnl of gypsum for a period of time.
Then, ke monitors the case by faking x-ray photographs of the fractura
in-order to find out what extent the case has prograssed.

I
|

oasiwd

Figure 2,13 types
of fraciures (for study)

g
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Dis-articulation; is the separation of two bones at their joint, either
naturally by way of injury or by a surgical operation. It is difieren! from
fracture because in dis-articulation the bone is remain haalthy but the
fibers which connect two bones are damaged.

Structures Supporting the Skeletal System

Ligamenis: They are strang fibrous bands which connect bones ane an-
other. They are flexible-Thus, they allow the bones to move and at the
same fime they proiect the joints from dis-articulation.

Tendons:They are non-flexible firm fibrous cords which connect muscles
with bones.

Cartilages: They are white coloured, transparent and strong structures.
They can bend without breaking. They cover the heads of bone,

Jolnts: The mesling pointz of the bones in the body a joint is the connection
between two bones.

Types of joints:

Ball and socket: This type of joint allows extensive mavement, such as
rotation in many directions. Examples include the joint of the shoulder
and hap.

Hinge: This forms the junction of two bones. This type of joint allows
movement about one axiz, The elbow is an example of this typa of joint.

Cylindrical: This also forms the joint of two bones. The junction of the
atlas vertebra with the occipital bone is an example of this type of joink.

Immovable Joints: They contain structures or Interconnections which
heold the closely positioned bone plates together, ANl cranial and facial
bones with the exception of the mandible are immovabile,

Specialties of Human Skeleton

There are special characters, which belong tobumanskeleton and
thesea special characters help straighten the human body and also help
move in upright state in walking without the aid of the hands,

The most important characters arg;

1« The balance of the skull over the weriebral column enable to balance
the skull over the vertebral column and makes his head high. So human
can sae far objects,

2- The vertebral column is delicate at the neck region and wide at sacral
region helps human in bearing the heavy head and the upper limbs,
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3 width of pelvis in human, facilitates the balance of the frunk on
the lower limbs,

4- The lower imbe are longer than the upper ones, helps humanin walk-
ing with widea paces.

5- Presance of bending at the hollow of the foot, helps human inwalking
in a comiortable way, jumping and running easity.

Remember
- Bone growth in human continue untl age of twenty by afiect of hor-
monas secrated by pituitary gland (in exception of soma diseasas).
- There are cartilaginous disks between vertebrates.
- Thare k& patalla In front of knee joint to protect it but thare & no
such type of bone in albow joint.
= Vertebra starts 1o bend in aging.
- Using synthelic drugs causes bone decay,
= Bone marrow is used in tissue transplant.

Activity

Extract tha bones of a chicken and cbserve them. What are the simiari-
ties and differencas batwean bones of chicken and human?

Some diseases of skeletal system
a. Rickets

Rickets can be seen in children between 1-2 years . Deficiency of vitamin
(Diand not exposing 1o sunlight are causes of this disease,

Symptoms

1-Retardation in teath grow, walking and ossification of cranial bones.
Also curved lags are ane of tha symploms.
2-Patient become nervous and cries much more than other children

Remady :
1- Visiting the physician and taking necessary drugs that offered, Figure 2.14 Childran alfectad by
2- Exposing child to the enough sunlight rekets

Prevention

1- Mother must breast feeding the ohild, and § necessary suppoing the
nubrition with enaugh milk,

2- Exposing the child to encugh sunlight especially in winter, But keep

away from loo much sunlight in summaer.
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Review

Q.1- Define the followings:
Periosteun, Forntanelle, Joint, True ribs, Stermum; Cartilages, Dentine, Fraciure, Haversian canal

Q.2 Write the causes of the followings:

a- Presenca of cartiaginous discs batween the vartebirae of the vertetral column,
b- Prasence of the cartilaginous pieces at tha frant sida of the real ribs.

¢ The lower imbs are lcnger than the upper limbs,

d- Denfine is & very solid substance in the structure of testh,

2.3- Draw the lollowings:

a- Longitudinal section of a long bone
b- Longitudinal section of a tooth

¢ Typical vertabraa

Q.4- Answer the followings:

a- What are the major parts of the skeletal system?
b- Numerate the regions of the vertebral column.
c-What are the parts of the thoracic caga?

d- What are the companents of the upper limbs?

a- \What are the componeants of the lower limbs 7
f-What are the specialties of the skeleton in human?
g-What are the causes of fractura?

h-Expiain the chemical structure of bone.

Q.5- Complete the following sentences:

a- The veriebral column consists of vertebrae; each one is composed of a wide part called ... i

b- The forearm consists of two bones; ... 11 T SRR thelegoonsstsot.......ccoiveee -1 R ety
¢-The joints presentintne skularg...... ...

- Thoracic region ConSists Of « i e vertobrates

- Each finger is composed of....cceern e masrerreseess BXEEPE the HRumb which consists of ... s e msmie
f= The skelelon ConSists af ..o e e B e e e e ener s e mem e mer s e emrrnen
g-The pectoral girdle congists of lwo bones theyare ... B s e e e

h-The tooth is made up of three regions. TREY 88 ..y e smimeses s ST cerinesisssm s s e

Q.6- Write the location of the lallowings:
Patella, Scapula, Haversian canal, 3acrum

G.7- Give an example for each of the following:
Immovable joint, ball arnd socket joint, A bone disease,
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CHAPTER 3

MUSCULAR SYSTEM

- Introduction
- Skeletal Muscles
- Smooth Muscles

- Cardiac Muscles
- Muscular Contraction

- Muscle Fatigue
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Introduction

You have bean learned from the pravious chapter; muscles are a
part of movamant system. Muscles and bones give the body Its specific
ghape. Thara are nearly 600 muscles in tha human body. Tha sizes and
the shapes of muscles differ according to thelr funclions.

Muscles give the outer shape of the body and help to perform
different movements. Also some of them are responsible for internal
body movements such as stomach, intesting and cardiac muscles.

Muscies consist of a special fissuae known as muscular tissue;
this tissue consists of epacialized calis called muscle fiber and they
ara characterzed by contraction and relaxation. Some muscles ara con-
nected 1o skeleion. Because of this connection, muscles help o parform
total or partial body movements.

Types of Muscles

Figura 3.1 Muscla structure
(for study)

Thers ars thraa types of muscles in the human body:
1-Skeletal Muscles  2-Smooth Muscles  3-Cardiac Muscles
Skeletal Muscles

These muscles are connected with the bory skeleton and they
are responsible for the body movements, When your arm is flewed from
the elbow, you will feel a big muscle located on the front upper part of
the arm. At this moment, this muscle becomes enlarged and rounded
becauss of ile consiriction, Whan your arm i stretched, it becomes lon-
gitudinal and painted. These two conditions show that, this muscle is
under your control , Far this reasan this muscle and athers which
are sirmilar to this muscle, are called as voluntary muscles.

Skedetal muscles consist of many cells called as muscle fibers,
They are elongated calis and they lie lengthways along the line of mus-
cle contraction. Each cell {fiber) contains bright and dark sections al-
tematively. This structure gives the cell {and consequently the muscle)
atriated form when it is examined wunder the microscope. For this reason

this typa of muscla is calied stristed muscla. Skeletal muscle cells con-
1zin mora than one nuclaus, which la not Iocatad in the centra of muscla
call.

Ends of each muscle are connected with a tough cord called
tendon. These tendans join the muscles to the parts of bony skeleton.
The connechon of musclas in this form pravides the hurman to mova the
parts, which are attached to these muscles.
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Smooath Muscles

These muscles arg found In the walls of the internal organs,
such as in the muscular tissue of the bladder, intestines, stomach and
ulerus, Sfomach works by contraction and relaxation of these muscles
during food digestion. Stomach walls conlain a group of muscles which
are not controlled by us (we have no confral on their movements). For
this reason these muscles and others which are similar o these mus-
cleg, are called involuntary musclas,

gans, such as they are found in the structure of the circulatory systern M T M

excapt hearl. Smooth muscles consist of cells (muscle fibres) which uram o fid
gpindle shaped. These cells contain one nucleus located in the cantre ;
of the muscle ¢all, These calis have no bright and dark seclions. For this
reason, thay are called smooth muscles. = o |

Cardiac Muscles

These muscles are found in the walls of the heart and they are  Figure 3.2 Cardiac muscle
invaluntary muscles that are not undar our control, structure
Thair cells are striped, short and branched into other branches which
are connacted with aach other.
These cells contain one nuclews located in the centre of muscle cell but
sometimeas two nuclei may be found,

Figure 3.3

a. Skalatal muscle structurs
b. Smooth muscle structure
. Cardiac musala struciure

Activity: Take a piece of meat (muscles) from a shesp or a cow and
absarve ifs siructura.

Muscular Contraction and Relaxation

When the arm bends through the humerus, the biceps muscle
contracts (it is located in the front of the humerus) and the arm moves
towards the humenus. When the arm relaxes, the friceps muscle con-
tracts, (it is located behind the humerus) and the arm goes-away from
the humerus.,
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From this example, we can conclude that; the biceps muscle is a con-
tractor, while the triceps muscle is a relaxer. The functions of these two
rmuschas are antagoniet (when a muscle contracts, the othar relaxes so
that these musches are called as antagonistic).

Thereis also a ralaxer muscle when it contracts; the leg straight-
ens in the same line of thigh. There are muscles called adductor mus-
¢les, which are close to body mid line. When it contracts, the arm be-
comas closer o the trunk. There are abductor muscle which works
opposite the closer muscles such as deltoid muscle which surrounds
the shoulder. There are round muscles which lie obliguely on the neck.

The heartbeats and food mavamants through the digestive fract
(stomach, intesting), are the examples of movemeant which is resuited
by the confraction and relaxation of muscles which are found in the
walls of these organs. This oparation produces a pressure or 8 move-
ment on the materials locatad inside thase cavities and this movermenl
pushes the malernals into the other parts gradually.

biceps
[ralaxad)

Figure 3.4 Contraction of blceps
and triceps muscles (for study)

Musclas racaive impulses from narvous system in ordar ta con-
tact and ralax. Brain sends alectrical impulsa to the muscles via spinal
nerves and peripheral nervous system. Muscle start to contract and re-
lax depend on impulses from the central nervous system.

Muscle Fatigue

The muscles can not work confinucusty without stopping, ondy
for a limited peried. But if it is forced, the muscle shows weakness in its
ability to contraction and relaxation. So it becomes hardar and this s
called as musecle fatigue.
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Cousses:
Tha muscls taligue may caussd by,

1. Nutritional deficiency in the muscles.

2. Accumubation of lonic waste-materials in the musclas,
3. Waaknass of narvous systerm.

4. Hunger, insamnia and poor ventilation.

Prevention;

1. ¥ou should stop working.

2. Provide enough time for relaxation. This helps the body to dischargs
the accumulated toxic materials from the muscles, to repair the dam-
aged cells and alzo store the nutrients which are necessary for working
ol muscles.

Neuro-Muscle Synapse
(for sty )
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Review

Q.1-Define the followings:

Muscle fipers , Muscle fatigue, Tendon, Involuniary muscle, Voluntary muscls
Q.2-Oraw the following and wrile the name of the paris:

1-Langitudinal aaction of cardiae muscle

2-Longitudinal section of skeletal muscle

3-Longitudinal section of smooth muscle

G.3- Explain the following :

1-The cardiac muscle and the skeletal muscles are called as striated muscls,
2-The smooth musclas called involuntary muscies.

Q.4-Complete the followings:

1-The number of muscles in human body I8« muscles.

2-The skeletal muscles are the muscles connected with . .......veer 0 @nd responsible for ...
3Thera are three types of muscies in human body which are . ..., ando ..

Q.5-Write the location of the followings:
Biceps muscle, Triceps muscla, Smooth muscle, Round muscle
Q.6=-Answer the followings:

1-What are the characterstcs of cardiac muscle?

2-What are the methods for preventing the muscle fatigue ?

3-What are the differences betwean shelelal muscies and smooth musclas?
4- Writa the ditierences batwean the cardiac muscla and the skeletal muscla?
5- Mention the muscle functions.

G- Write the muzcle types and mention the characterisbcs of each of them?
T- Give some examplas for voluntary and involuntary muscles.
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CHAPTER 4

DIGESTIVE SYSTEM

Contents;

Introduction

Structure of Digestive System
Associated Glands of Digestive System
Digestion

Food Absorbtion and Metabolism
Some Diseases of Digestive System
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Introduction

The kood is considered as a source of energy and this energy
is uged by human body 1o sustain life. Most of the ingested food is in a
complex form. So, they cannot be used for utilization of body If they are
not digested into smaller units. Digestive system consumes the food
and break down tha food into smaller units to be ready for absorption by
the villl and afiminate undigastad materials as fascas thraugh defeca-
tion process.

Lt
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Structure of Digestive System
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Digestive system is a long lube which starts with mouth and
finishes anus. Itz diameter becomes narmow or wide according to its po-
gition. There are associaled glands on this iube such as salivary glands,
liver and pancreas; thasa glands secreta enzymeas and other materials
into the digestive tract 1o halp the digestion. Digestive system |8 com-
posed of mouth, pharynx, oesophagus, stomach, small intestine and
large intestine.

[§= ]

1. Mouth
Figute 4.1 Human Digestive

Systam [ for study) It is a cavity surrounded by muscles of cheek, muscles of lips
arvd bomy roof covared with mucosa. 1 ends with pharynx. Mouth is com-
posed of tangue, associated salivary glands and teeth. The teeth are
ambeddad in the gum in the upper and lower jaws.

a. Tongue

It consists of a group of muscles with nerve fibers. The tongue is
helps spaech, detects tha tastes, helps chewing and swallowing of food.
b. Testh

The main functions of testh ars to cut tha feod into small pieces
and to grind the food. There ane three types of teeth according o their
function and shape.

Thera ara thraa typas of teeth according o thalr function and shape;

-

Aneisors: Thers are four incisors in each jaw, They are located in the
micidle of the jaw in the front part of the mouth, The function of incisors
is to cut the food.

Z.Canine: There is a pair of canings in upper and lower jaw on the each

Figure 4.2 Taste Buds on side of tha incisors. Caninas ara long and they have pointed ends {cusp).

Their main function is to tear the food.

3. Molar: There are ten molar teeth in each jaw. Their main funchions are

to chew and to grind the food.

Tongue | tor study)
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2. Pharynx

It iz a muscular cavity lined with mucosa. It is extended from the
mouth to the laryrx from the anterior and 1o the oesophagus from tha
postenar, Pharyny is separated from fhe larynx by a soft cartilage tissue
called epiglottis. Epiglottis prevents the entering of food molecules into
the trachea.

Thera are twe lymphatic glands on both sides of the pharynx,
These glands ara called tonsils. Also thers are two tubes (canals)
which apen to pharynx near the tonsiks and thess two tubes connect the
phanyn with tha middle ear, These tubes are called Eustachian tubes,

3.0esophagus

It b5 & muscular ube which is axiended fram pharyn Lo stomach
through the neck, chest and diaphragm and then, it enters the stomach
through the cardiac sphincter. It is about 25 cm long. The oasophagus is
(covarad) with mucosa. Its walls consist of muscular tissue. When these
muscles confract and relax, the food and liguid molecules are pushed
dowrnward to stomach. This wave like motion is called peristalsis and it
continues alang the digestive tract

4.Stomach

The stomach is located beneath the diaphragm n the left an- 2
terior region of the abdomen, It is a muscular organ which consists of
many muscular layers covered with crisped mucosa, Crisped MUCDsa Pl sphiscer
contains glands which sacrete gastric juices to digest the food, SIOMACH pusseres
is covered with a thin membrane called periton from outside. It has two
openings; the upper opening called cardiac sphincter and the lower
opening called pyloric sphincter.

Cartiac sphincter prevents the food and gastric juice from re-
wrning o cesophagus. Pylonc sphincter condrods the movement of the
fm-:! infa the dusdenum and prevenis the duadanum contents from re- Figure (4.3} Siructur & of Stomach
twrning to stomach.

Functiong of Stomach

a- To mix the food by peristalsis.

b- Secrefion of pepsinenzyme to digest the proteins.

¢~ Sacretion of HCL (%0.2 concentration) to maks slomach acidic.

d- To absorb water, some minerals and vitamins through the walis of it.

5.5mall Intestine

It is & long and coiled muscular tube which lies in the middla of
the abdominal cavity. It is about 6-7 meters and s altached to a spacial
membrang called omentum. The small intestine is coversd by mucosa
frem ingide and covered by periton from outside,
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amall intestine consists of muscular layers and the intermal
surtace has tiny linger-iike projections called villl, They resist the food
mavemeant o complata its digastion and incraase the surface area for
absorption. Villi contain blood vessels and lymph vessels.

Parta of Small Intestine

small intestine consists of three parts; ducdenum, jejunum and ileum.

a.Duodenum: it is the first part of the small intesting; it is about 30 cm.
Duodenum i a C shaped and surounds the pancreaas. The pancreatic
duct and bile duct bath drain into duodenum.

b.Jejunum; The section of the small intesting situated betwean the duo-
denum and tha ileum, whose main function is the absorption of nulrients
from digested food, This part of the intesting iz generally empty after
death.

clleum: lleum is the biggest and the final part of the small intestine.

Functions of Small intaatine:

Danerne 1-Meutralising the food coming from the stomach to small intestine, by
the effect of bila,

2-Completing the digestion of the food which congists of carbohydrates,
fats and proteing by the act digestive uices secraeted by small intestine.
3-Absorbing the nutrisnts.

4-Pughing the undwestad malarials into large intasting by it peristalsis.

B.Large intestine

Itis the final part of the digestive tract; its length is about 1.5 meters. Its

structurs looks like small intestine but # does not have villi in the inner
suriaca.

Parts of Large inlestine

1. Appendix (Cecum}: It Is a small [about 7 em] finger like closed lube
It iz located in the right-hand lower part of the abdominal cavity.

¥Whan the appendix is inflamed, the parson suffers from a very hard
intestinal colic with coma and vomiling. In this casa, the doctor must
be visited as scon as possible and appendix s removed by a surgical
opearation,

: 2, Colom:; It is the second part of the large intestine.
Figure 4.4 Larga intasting Colon is divided into three parts according to its kocation inside
the abdominal cavity.

#) Ascending colon: In the right-hand of the abdominal cavily.

b} Transverse colon: From the right to tha left in the abdominal cavity.
e| Descanding colon: In the left part of the abdominal cavity. Tha de-
scending colon is extended into palvic cavity,
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3. Rectum: |t starts after descending colon and & is & straight tubs,
which 15 located bahind the bladdear

4. Anus: Rectum continues with & short duct, which ends at anus open-
ing.

Functions of Large Infestine

1-Absorbing the water.

2-Storing the undigested food matenalks for a limited fime, until they are
alirminatad,

3-Pushing the waste matarials to outsida ol the body lrom the anus by
means of contractions and relaxations of intestinal walls,

4-There is no digestion process in the large intestine.

Associated Glands of Digestive System
Sallvary Glands

Thera are three pairs of salivary glands located on the bath sides
of the face. They are called parotid glands, submandibular giandsand
sub-lingual glands according to thelr locations. These glands secrete
concentrated liquid called sallva. Saliva contains ptyalin enzyme which
acts on starch o digest it in the mowh and to convert it inte disaccha-
rides. For this reazon, the tastes of starchy food become sweel after
chewing it. . Chand

Figura 4.5 Slaivary Giands (for
study)

Liver

It is & dark rad, spongy-like organ. it is coverad by periton mem-
brane and Is located beneath the diaphragm in tha right side of the
abdomen, next to stomach, Liver cells produce bile Bguid. Liver consists
of two lobes (left and right labes), the right one is biggsr than the left
one. A small sac undar the liver called gallbladder stores the bila. It s
connected to liver by a duct.

Functions of Liver
Tha most impartant functions: of fiver; Liver

1-Sacrating tha bila: Bila I= a concantrated, dark-graan near to yaliowlsh
liquéd and its taste is bittar. It helps the digestion of fatty materals by
breaking them info small piecas. ;
2-Staring the excess amount of carbohydrates as glycegen. A

S-Comverting the excess amount of profeins into urga. The excess A
amount of protein is fitered from the Blood by Kidneys and excrefed  siseus

during urination. 3
4-Manufacturing the heparinenzyme which prevents the blood clotting "‘-m
in blood vessels.

S-Manufacturing theprothrombin and fibrinogen, which are important  Figurs 4.8 Human Liver and
for biood clatting. Pancraas
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Pancreas

It i= located between the stomach and duodenum and connected
with them by periton membrane. it has a Isaf-like shape. The right part
of the pancreas is surrounded by duodenum. Inside pancreas, there are
tiny ducts which are joinad with each other to form the main pancreatic
dust.

Digestion

After consuming tha food. food undergoes a number of mechan-
Ical processes (cutting the food and mixing it with julces) and chemical
procestes (braaking down tha food into smaller units). Thase procasses
are necessary for the continuation of life.

Digestion is the breaking down of big food molecules into small-
e units o make them ready for absorption. Aller absorption these sub-
units are transparted (o all ceds 1o be used.

Digestion in Mouth

Tha procese of digestion beging in the mouth. Tha food mole-
cules are cut and ground into smaller pieces by chewing. With the help
of the tongue, thiz food is mixed with saliva which maistens and softens
the food, The ground jood mixed with saliva is called as bolus,

In addition, the saliva contains ptyalin anzyme which acts on tha atarchy
materials and digests them into smaller sugars. By the contractions and
relaxations of tongue and phanynx muscles, the food molecules ara
pushed into oesophagus and then into the stomach. No chemical diges-
tion lakes place In cesophagus.

Digestion in Stomach

The food is mixed with gastric juice by the peristaltic movements
of stomach, Gasiric juice is secrated by gastric glands and contains
hydrochlaric acid. It also activatas the pepsin enzyme which conwverts
the proteins inlo smaller units. After the food mobscules mix with gasiric
juiza in the stomach, the food molecules form a concentrated mass, This
concentrated mass I8 called as chyme. Chyme i pushed through the
pylarie sphincter inta the dusdanium.

Digestion in Small intestine

When the food molecules pass info the small intesting, three
types of secretions act on them.
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Figura 4.7 Struciure of small intestine {for sludy)

Absorption

1- The bile iz secreted on chyme, Dile hefps o dgest fal

2. Other pancreas enzymes are secreted to digast profeins and carbohydrates,
3- Food converted 1o thick white mass called chyle, which containg simple absorbed moleculies.

Some Diseases of Digestive System
Cholera

It is a contagious disease which is spread quickly and causes
apidemic casas. It s caused by special bacterium called Vikbrio chol-
era. A German scientist Robert Koch {1883) discovered this disease in
Egypl. Cholera microbes which are found in focd and drinks enter the
digastive system through the mouth.

Symptoms;

Thea sagns of this disaase appear aftar about bwo days. Patiant has strong
diarrhoesa and vomiting. The faeces of the patient ook like the rice water,
In cholera disease, the diarrhoea causes the koss of a great amouni of
body liquid and the decraasing of body temperatura, Becausa of this,
the epidermis {skin) of patient is crisped. Acute inflammation of intes-
fine and food poisoning are distinguished from cholera by causing very
atrong intestinal colic in addition 1o diarrhoea and vomiting.

Figura 4.9 Vibrio Cholara
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Traatmant:

The patient is isclated from residential places to prevent the infection
and spreading of this disease. Liquids musl be given to the palient 1o
replace the Bquids which arg lost from the body and special medicines
must be given,

Prevention:

The folliowing steps are followed immediately when an infection with this
disease ooours;

1- Isalating the patientsin hospitals or sanitation places away

from residential area and tha visiting must ba prevantad.

2- Confining the people who are in contact with the patients.

3 Supemnvising the drinking water and its sterilization Procass .

4- Sterilization of wastes of patient with Lysol or phenol or chlonde.

5- Using insecticidas for contraling the insects’ transporting microbas to
prevent contamination.

8- Sterilizing the fruits and vegetables with chioride solufion before eat-
ing.

T= Informing the people aboul hygiene. Also sterifization of water
and food is anncunced before consuming thesa.

Typhold Faver

It is caused by special bacterium called salmaonella typhi which
infact human by ingastion of lood and drinks.

Symptoms;

1- Increasing body temperature and strong headache.
2- Inappetence and firedness sean.

Treatmant:

1- Vigiting the physician and starting the necessary traatmeant as soon
as symptoms are obsaned.

2. Taking large amount of sterilized water and relaxation,

3- Balance the body temperaturs.

Pravention:

1- Don't usa the patient’s tool and eat unhealthy food.

2- Killing the insects by insecticides because they are carrier.
- Washing hards with scap after defecation process.

4- Keep the erwvironment clean and taking healthy food.

5- Starilizing the fruits and vegstables belora sating.
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Amoebic Dyseniery

Amoaba causes this disease. This parasite genarally stays in-
side the large intestine. Then, the parasite enters the intastinal wall. Af-
ter thai, the parasite is iransported inte the fiver, lungs or any other
organ. It is caused by drinking the contaminated liquids and aating the
urnwashed food such as letluce, tumip, parsley which contain the cysts
of parasite.

Symptoms:

The symptoms of this disease stars bo appear gradually, the pa-
ftients feal intastinal colic and light diarrhoea ocours, the laces of patients
become soft or watery and smell bad. Also the patient feels emaciation
and the body temparature increases alightly. The diagnosis of amoebic
dysantary is done by the examination of tha faces. This disease chang-
a3 inte chronic amoebic dysentery if the patient i not treated or if the
body is low resistant,

Treatment:

The patient is treatad by resting in the bad and supplying the
light diet {semi-liquid). The patient is treated with drugs for reducing the
abdominal colic  visiting the physician,

Prevantian:

Wagzhing the fruits and vegelabies before eating and sterilization of wa-
far.

Obesity:

If the food taken imo bedy s mora than the body requirement,
excass amount of food is stored in the body and cause obesity. Espe-
cially fats, carbohydrates such as starch and sugars cause the abesity.

Obesity starls by increasing of the body waight and thickaning
the skin layers. The obesily increases the blood pressure, and causes
diabetes, heart diseasas.

The obesity can ba treated by reguiating the diets, raducing the
fats and carbohydrates in the diets and perdorméng the physical exer-
clses regulary, When the body weight starts 1o increasa, the obesity
can be preventad by reducing the food intake and performing suitable
sparts.

Taking more foocd than
body requirsment than body
need causas many healtn disor-
ders.
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Review

Q.1. Define the fallowings
Piyalin - Pepsin - Gall bladder — Cecun — Chyle — Vill - Chyma- Tongus - Epiglottis - Larynk - Digestion

&.2. What are the pathological symptoms of the following diseases
Obesity - Amoebic Dysentery - Cholera
.3, Draw the foflowings and write the names of the parts.

1- Livar and pancraas.
2- Digestive syslem

0.4, Write the couses of the followings.

1- Food absorption oocurs in the villi (villus)

2- The epidermis is crizgped in the person infected with cholera,

3 Presence of villi in the inner surfaca of small intesting.

4- Tha taste of bread becomes sweet alter chewing it in the mouth.

Q.5. Complete the followings

1-The stomach is located under ................. al the laft anterior region of the abdomen.
2-The liver produces................. which prevents blood clotting inside the blood vessels.
3-The saliva comtaing ............. enzyme, which digests the carbohydrates in the mouth and cormerts them into

P'tyHn Enz'_.rma dlgasts ......................... t!leE-FtEh mzymn cﬂgaasls .....................
5-The small intestine consists of the following parts: .. i B e e

6-The associated glands of the digestive ayatam == K —— =111
T-The stomach has MO OGS, oo iirassimmarmmeen sl s maais o donsarnn s

Q.6. Write the location of the followings
Vill, Liver, Gall bladder, Safivary glands.
Q.7. Answer the followings

1- What are the accessory glands of digastive sysiem?

2- Explain the digestion in the mouth briefly.

3 What are the differences batween the symptoms of chelera and symptems of fyphoid?
4- How does the digestion processes happens in the small intestine?

5 Couni the parts of digestive system,

& What are the functions of [ar?
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Introduction

The human circulatory system performs diffgrent functions such as:

-Transportation of oxygen, absorbed nutrients and hormonas 1o the
body tissuas.

-Transportation of waste products to the excretory organs

-Distribution of heat in the body by means of blood and lymph kquids
circulating in reticular vessels which are diffused in the body,
Circulatony sysiem consists of blood circulation system and lymphat-
ic system,

Blood Circulation System

Blood constantly flows in the closed vessels. Blood starts to cir-
culate from the heart and returns to the heart again. The heart pumps
the blood into the arteries. The ends of the arteries are branched and
composed of fine capillaries distributed between the body cells. Than,
thesa blood capillaries are accumulated In the veins that transport the
biood to the haart. And this cycle repaats, Biood circulation system con-
sists of blood, hearl and blood vessels,

Blood

It is a red colourad, viscous liquid. It Is composed of plasma and
blood calie. The blocd forms about 754 of total body weight and its wol-
ume is 4-G litvgs in an adult.

Structurs of Blood
1. Piasma

Itie a chear yalow liquid, which makes up §5%, of the total volumae
of blood. It consists of 908 water and 10 % dissolved materials such as
absorbed nutrients, salts, antibodies, hormones and somea waste mate-
rials. Othar blood contants fioat in the blood plasma.

2. Blood Cells
a. Aed Blood Cells: Erythrocytes

They are disc shaped cells and thinner in centre, Red blood cells
lose their nuclei after a short time of its formation. Its diameter is about
B microm (Imicron = 1./1000 milkmetras). There are about 5.2 million
red cells in 1mm?® of the male blood and there are about § million red
blood cells in 1rmm® of famale blood, The red biood cells contain red
LS oF Hioog pigment called hemoglobin that carries O, and GO, In the body. The

for study) hemoglobin is a special protein and contains iron. Lack of red blood
calls or hemoglobin in the blood causes anaamia, They ara farmed in
the spleen and liver in children before birth while they are formed in the
bone mamow after birth.
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Tha lite period of each red blood cell is about 120 days. The new red
blood cells are replaced instead of the old onas_ The iren of wern out red
blood cells are stored in the fiver and bone mamow to produce new red
blood cells. They transport O, fram fungs to body tissues and CO, from
body tissues o lungs.

b. White Blood Cells: Leukocytes

They ane colourless and inconstant [amoeboid) shaped. They
have nucled, Their diameter is about (6-15) micron. There are about
G000 calls i Trmm? of the female blood and there are abaut BODD cealls
in 1mer?® of the male blood. They deferce body by attacking irvading
microorganisms of by producing antibodies. The number of white blood
cells moreases in cases of inflammation, infection with some microbes
like bacteria and blood cancer like loukemia, White blood cells are
formed both in bone mamow and lymph nodes.

White blood cells found in second group have ability to penetrale
the walis of blood capillarias. After its calls are elongated and forms
pseudopoda, they act as scavengers and collect the last parts of dead
cells and micro-arganisms iound betwesn the tissue cells, They provide
acquired immunty to the body against diseases.

There ara two groups of white blood cells;

1-Granulocyles; they have granular cyloplasm and lobufated nuchei.
They are formed in bone marrow,

2-Agranulocytes; they have non- granular cyloplasm, and unlobulated
nuclei. They are formed in lymph nodes.

c. Biood Platelets: Thrombocytes

They are very liny discs or oval shaped cells. They have no nu-
cleus. 1z diametar is about 2 micron. There ang aboul 250000 plalelats
in 1mm* of blood. Platelets are originated from platelet-producing cells
tound in the bona marrow. They provide blood clotting aftar an injury or
a bleading. The platelats comea togethar and form cdumps in tha area of

injueny.
WHITE BLOOD CELL
Granulocytes _ hgranulc&cyte&
Eosinaphil |phinucrn=d-rﬂ
e Sahiue pathowant ) Wiumchased eith SBara)

Masaopiull o~ &,

[| ni f '-i:‘

I;:tﬂm"uu i Histmamine mel sase

v Pely g - Frem this bsaophila
.

Figure 5.1 White Blood Celis Types




( Chagter -5  —

Haart

Heart is a conical muscular organ found in the chest cavity be-
tween the lungs, slightly to the left. You can fael heart beals
ir the left region betweaan the fifth and sixth nbs. From outside, heart is
sumounded by a double membrang called the pericardium, Thare is a
fiid batwean the two mambranas. Thig fluld decraages the frction and
provides the working of heart easily.

Anatomically the heart consists of two sides, right and |eft. Thase
sides ara separated by a muscular wall (saptum) and sach side is divid-
ad into two chambers (atrivm and ventricle). So the heart is composaed
of four chambers; 2 atria and 2 veniricles.

Atnaare small chambers found at the top of he heart and they
have thin walls. Veniricles are bigger chamber found at the lower part of
heart and they have thick walls. Atria and ventricles are separated from
each other by vahas, They are:

1-Tricuspld valve is found in the right side of the heart It sep-
arates right afriem and right ventricle. It has three cusps. So that, it is
known as tricuspid valve. It controds the flow of Blocd from atium o venhicis

2-Mitral valve (bicuspid) is found in the left side of the heart. It
saparates lefi atrivm and right ventricks. It has onty two cusps, So that, it
is kriown as mitral vahe (bicuspid), It prevents the back flow of blood,

3-Semilunar valves are two valves. One of them is found between

the left ventricle and aorta (aortic valva). The other is found batwean the

right ventricla and pulmonary artery (pulmonary wahwa). They prevant

Figura 5.2 Hearl Structure the back flow of blood Into the right and left ventricles from the aorta and

(far study] the pulmonary artery.

Heart Beat

The contractions and relaxations of the heart are called as heart
baats. The numbar of heartbeals in a heallhy parson is aboul 72 beats in
a minute In resting.

Blood Vessels
There are three types of blood vessels in human body.,

Theas blood vessels ae;

1-Artaries.
2-Yains.
S-Capillaries.
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1. Arieries

They transport blood from heart 10 body organs. All areries
transport oxygenated blood except pulmonary arteres. Tha colour of
this Bood is bright red. They are fibrous muscular fubes and they have
thick walls. They are located deeply in the body excepl radial artary
localed at carpus which iz found undear the skin (physician can feel the
patients pulsa from radial artery). Biood flow is provided with the pres-
sura formead by ventricular contractions In arteries. Cutting of anmy arfary
causes loss of great amount of blood and stopping this blaading ks vary
oifficult,

2. \Veins

They transport blood from body tissues to heart, All veins trans-
port de-oxygenatad biood except pulmonary vesns. Their walls ara thin-
nar and kass elastic than the walls of arterles. Vains are closer (o tha
body suriace. The colour of de-oxygenated blood is bluish-red. There
ara small valves inside the vains io prevant back flow of blood because
there is no pressure in veins which provide blood flowing. The flowing
of blood in the veins is slowl So when it is cut, the bleeding can be
stoppead easily.

3. Blood Capillaries

They are microscopic vassels batween the ends of arteries and
beginnings of veins, Their walls are very thin and they have ne muscles,
Also their walls are coverad by single layered apithelial calls, The fiow-
ing of blood in the blood capillaries is slow and their thin walls make the
material exchange easier betwaen biood and body cells also white biood
calls can move through the walls of capillaries easily.

Figure 5.3 Structure of biood
capiltlary wall

[lirl'ﬁlud_l,. ]

Figure 5.4 Biood vessals
||’Ii:lr 5‘“"".'9‘]
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4. Blood Vessals Connected with Heart
A-Veins

1-Superior Vena Cava: It collects de-oxygenated blood fram the body
parts lncated above the diaphragm and transports it 1o right atr|um.

Z<Inferior Vena Cava: It collects de-coygenated blood from the body
parts locatad below the diaphragm and transporis it into right atrium.

3-Pulmonary veing: There are four pulmonary veing. They collect ox-
yoenated blood from lungs and fransport I into beft atrium,

4-Cardiac (coronary) veins: a group of small veins collect the
da-oxyganated blood from tha heart muscles. These small veins are
connected with each other and form a vein which ends at right atrium.

B- Arteries

1-Pulmonary artery; it transports the de-oxygenated blood from rght
vertricls lo lungs; it & branched into two parls and each branch goes
to each lung.

2-Aoria: It is the largest blood vessal and the most branched vessel,
Tha aorta extends from left vantricla it transports oxygenated blood
from heart to all body fissues (except the kings).

3-Cardinc (coronary) arteries; pair of small arteries branch from the
acrta just as it amerges from the heart. They nourish the hean muscles.

Figure 5.5 Heart Valves
and Ariries (for study)

Intarior Vena Cave
ECG (Electrocardiogram)

It is & special machine that draw the contraction and relaxation
of atria and ventricles, Contains alectrical poles which are positioned on
chast, arms and lags of the patiant. It & importance s to give informa-
ficn about heart aclivities.
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Types of Blood Circulation

There ara threemain lypas of blood circulation in bady:
1- Systemie Clreulation (Large Blood Circulation)

1-1l ccours between heart and other body parts. The aim of this
circulation is Io fransport oxygen o all body cells and remove poisancus
carbon dioxide from these cells.

2-Theaorta branches inta smaller arteries, artericles and cap-
ilaries respectively. From capillaries, oxygen and food molecules are
gven to body cells. Carbon dioxide dittuses inte blood so blood becomes
de-oxyganated.

3-The blood flows from capillaries to veins, These big veins fransport
the de-oxygenated blood to right atrium. Systemic circulation is complated
here and pulmonary circulation follows It and these cycles are repeated
again and again.

2- Pulmonary glrculation (small blood circulation)

1- It occurs between heart and lungs. The aim of pulmonary circu-
lation is to charge blood with cxygen and to remowe the carbon dicxide
from bady. The de-cxygenated blood coming from all body cells is car-
red 1o right atrium through the superior and infarior vena cava.

2- The bigod flows from right ventricle. into the pelmonary arteries
pulmonary arteries divide into capillares which surround the gas exchange

units. Thesa units are called alveoll. Air difusas from abveoli into the
capillaries and carbon dioxide in blood pass inta alveol to be exhaled.

3- In the lungs, biaod becomes axygenated, pulmonary veinsg
transpor! coyvgenated blocd to heart again

Figure 5.8 Pulmonary Blood Circudation
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Figure 5.7 Blood circulation in
- numan body {for study)

3+ Portal Circulation

1-Portal circulation is apart of the systemic circulation,

2-The blood coming from the digestve organs {Intesting) which
contains absorbed nutrients does not go directly into the heart.

3-Biood goes to the liver by tha portal vein which enters tha liver,
Lver regulates the amount of nuirents in the blood.

4- hapatic vain which laaves tha livar, delivered blood info the inferior
vena cava which fransports it to the haart.

Blood Groups

There are four ditierent blood groups. Examining the blood
groups s important during biood transfusion from one person 1o an-
other. |f the blood of donor (who gives blood) does not fit the blood
of recipient (who fakes blood), red blood cells will be deposit in somea
prgans and tigsues, these groups ang:

1-Group (&)
2-Group (B}
3- Group (AB)
4 Group (O)

[Dibived group can give biood to all groups so it is called general
donor and AB blood group can accep! blood from all othars so it is
called generalrecipient.




RHh factor

Some people have ancther protein in their blood called Rh factor,
o lyzen while some people do not have this factor. If the surfaces of the
RBCS contain Rh factor, this blood is called as Rh (+)_ It there |s no Bh
factor on the swface of the RBCS. this blood group s called as Bh (-).
85% of pecple are Rh {(+) and 15% of people is (Rh-).

Thiz factor must be examined duning blood fransfusions. RBh (+)
bloods can accept from both Ah (+) and Rh{-} but Rh (-) blocds can ac-
capt from only Bh [-). This factor also affects the mamiages. if the blood
group of mother is Bh [} while father’s is Ah {+}, the Rh {+) fatus will be
in danger. Because the mother's body can produce antibodies against
the antigens of baby,

Blood Clotting

It is the solidification of the blood to stop blesding o prevent
biood loss from an injury. In somea paopka, this process is not carred out
propery depending on a genetic disease called hemophilia. In hemo-
phikc people, a simple wound ar an accident may cause death because
of losing so much binad.

How does blood clotting ocour?

1-When a bleeding occurs, the blood platalets are broken and ra-
Iease a certain enzyme callad thromboplasline This anzyme converts
the prothrembin into thrombin by means of the calcium iona.

2-Thrombin converts the fibrinogen into fibrin which is a sticky
substanca.

3-Fibrin collects the red biood cells and platelats and forms a salid
mass. The blood clot closes the injured araa, so bleading slops.

Tabie (5.1} Blood Transfusion
Between Biood Groups

&
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Figure5.8 RBCs and Biood
Clotting (for study)
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Blood Transfusion

Blood manufacturing is not possible in factories or labaratories,
because blood containe living cells. Also all triaks are falied 1o usa tha
animal's blood instaad of the human Blood or to substitute tha oes of tha
bdood, For this reason the human can receive blood only from anothier
human, Blood donation is a naticnal and humanitarian serves,

There are some conditions (o blood transtusion:

1- The age of person who donor blood mustn't ba younger than 17 and
older tham 55.

2- Woman who donor bicod must not be pregnant or nursing the ehild.

The hospitals store the blocd in glass iubes or plastic containers
which contain haparin. Heparin prevents the blood clotting during the
bdoad storage and blood must be stored in spacial refrigarators. Also
each container must be labelled by wriling the blood group and donalion
data, If the biood s stored more than three weeks, this blood can not be
transfused to the patients.

Lymphatic System

the lymphatica system composed of lkmph, lymphatic vesseals,
hymph nodes (glands) and some argans. During the circulation in capdlaries,
tha water, simple food nutrdents and axyvgan diffuses into the intercalular
space.

Additionally, small guantity of blood plasma is filtered into the
intercedlular space. This plasma is called as tissue fluid, whan this fluid
iz absorbed by the lymphatic vessels, it ig called lymph. The structura of
tha lymph inoks like the blood but it dose not contain red biood cells. Tha
lymph containg white blood cells which panatrates the walls of biood
capillaries by means of amoebic motion.

Lymphatic vessels

Lymphatic vessels collect the lymph or tissue fluid end waste
products from the imarceliular spaca and transport tham into the blood.
Also there ara valves in lymphatic vessals which provida the tlowing al
lymph in ona direction.

)
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Lymphatic Nodes

In the meeting points of lymph vessels, some swallings form,
These swellings are called aslymph nodes, or lymph glands. Thosa
nodes contain a great amouni of white blood cells. They clear the mph
from baclena and ather harmiul matenaks.

The lymphatic nodes are distributed in different body parts such -
as limbs and neck(tonsils) These nodes may swell and may be in- :I- .
flamed as a result of resistance against bactaria

Lymphatic Ducts

Lymphatic ducts are distributed in different paris of the body.
Thaeir contents are sacreted inte two main ducks:

1- Right lymphatic duct: It collects the: lymph from upper right parts of
the body, head, neck, trachea and some parts of the fver and transports
it inta the right subclavian vein near tha heart.

Figure £.9 Human |ymphalic sys-
2- Left lymphatic duct, or thoracic duct: It is the largest lymphatic duct  jem (for study)
in the body. It collacts the lymph from the other parts of body and trans-
ports it to the laft subclavian vain.

Spleen

Spleen is the largest organ of the ymphatic system; it is a bright
red organ located beneath the stormach. It looks like the lymphatic
nodes bul it is connacted with blood instead of lymph. The splean slores
a great amount of the blood and contributes in maintaining of blood
percentage in the blood vessels.

The spleen produces red blood cells when the Done marrow 18
not producing them It breaks down and decomposes old rad blood
calls, thus iron retums into the biood, Also the spleen clears the blood
fram debris inside it The spleen becomes anlamad whaen it is infecied
with some diseases such as malaria and anasmia.

Stethoscope

It is an mstrument used by dociors 1o listen o patient's heart or
breathing.
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Some Diseases of the Circulatory System

The drculatory system & affected with number of diseases,
such as arteriosclarosis, high and low blood pressure, hasmomhage
and haart diseases,

Blood Pressur

Some peopla suffer from high blood pressure whereas others
suffer from low blood pressure. Both cases are dangerous for human,
Blood pressure is the force of the blood on the walls of arteries due to
contrachons of ventricles.

The blood pressure is measured by special apparatus called
sphygmomanometer which is fixed on the radius artary. When the ven-
tricles contract, the blood pressure increasas and when the veniricles
relax, the blood pressure decreases.

The blood pressura varies according to people and akso it varies
in the same person depanding on the mood siluation. The biood pres-
sure in children is less than adults and it Iz less in women than in men.
The blood pressure reduces during slesping and ot increases dunng
awakening, when working and performing sports.

The average high biood pressure i belween (12-15)mm Hg but
the average low blood pressure is between (8-3)mm Hg. The continuous
high blood pressura (hyperiension) causes damage on the walls of tha
fine arteries,

Increasing the percentage of fats and salts in the meals causes
the hyperiansion. Also nenousness, overeat; Kdney inflammation and
arferiosclarasis have a great effact an the high blood prassure.

Prevention;

The parson must havebath body and merntal healify regulate the
eating imes, reduce the fal lavel in the meals and sal mors fruits and
vegetables.

Heart Attack

It is a physiological heart disease. Several heart diseases and ir-
reguiar heartbeals can cause a strong pain in the chast and sometimes
the hear stops completaly. This condifion causes sudden death and it is
called heart attack.
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Arteriosclerosis and high blood pressurs increass the sk of heart at-
tack.

Prevention:

Wea must keep ourselves away from the causas such as smok-
ing, drinking alcohol and hard psychical actions. Visiting the ptysician
is important when you feel any pain in tha chest or any othar symptoms
mentioned before,

Haemophilia;

Haemaphilia is a genetic disease. The bleading does nat stop in
hamaophilic people n roemal peniod and penetc structure of the blood
is different. Also breaking the blood platelets is difficult when an injury
occurs, This disease is ganerally sean in males also it can ba seen in
temalas bul hamophise famales can live until pubsarty.

Anaamia

Draficiency of the iron in the tlood causes the anasmia; also the
daficiency ol vitamin B12 causes the anasmia. These deficiencies re-
duce the formation of the hemogichin. Differant parasites such as the
Englostoma worms and Malaria causa the anaemia. In addition, chronic
bleeding causes the anaemia,

Symptoms & Treatment;

Fale face and eyes, general weakness, mappstence and indi-
gestion are seen., The diagnosis of anaemia is done by the examination
of hemoglobin percentage in the blood. The patient is treated by remow-
ing the causing faciors and consuming diets which are rich in vitamins,
profeins and iron, Also the pills which are given o the patient must con-
tain iron compounds (pills, liguid or intramuscular injection).
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Review

Q.1- Define the followings:
Lymph node, Hemoglobin, Tricuspid valve, Heart attack, Blood platelets, Haemophilia, Heart beat, Blood pres-
sure, Blood plasma.

Q.2-Draw the following and write the name of the parts:
1. Longitudinal section of heart. 2. Blood circulation in Human body

Q.3-Write the places (location) of the followings.
Heart,Spleen, Bicuspid valve, Rh factor.

Q.4-Write the symptoms of the following diseases.
Heart attack, Anemia

Q.5-Write the functions (effects, importance) of the followings.
Small blood circulation, Lymph node, Heparin, aorta

Q6-Write the differences between the followings.
1-Arteries and Veins 2-Red and White blood cells.

Q7-Answer the followings.

1-How does blood clotting occur?

2-What is the importance of spleen for the body?
3-What are the conditions of blood transfusion?

Q8- Give the reasons of the followings:

1-The oxygenated blood does not mix with de-oxygenated blood in heart.
2-The walls of blood capillaries are very thin.
3-A person who carries the blood group (O) is called as general donor.

4-Blood clotting does not occur in blood vessels.
5-Sometimes the death occurs, when the blood is transferred to a person.

Q9- Complete the followings:

1-The person who carries blood group ........... can take blood from all other groups, while the person who
carries blood group.......... can give blood to all other groups.

2-The hemoglobin is responsible for transporting ................... and......coccevennnnns

3-The pulmonary artery leaves out from .........cc......... and carries the blood to ..................

4-The blood circulation from right ventricle into lungs and returning to the left atrium called ......................... :
B ssomsmarsommios AN commssns examples for lymphatic nodes.
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Introduction

In addition to food, all living things need oxygen to survive. Res-
piration is a chemical process which produces energy from food inside
the living cells. In this process, food is catabolized by oxygen and ener-
gy is produced from food. The chemical equation of respiration is;

Living things use this energy to perform all life activities, such as
movement, growth, reproduction and nutrition. Body cells obtain nec-
essary oxygen from the blood which carries oxygen from lungs to body
cells and also blood carries carbon dioxide from body cells to the lungs.
At the end CO, is removed from body by lungs.

Structure of Respiratory System

Human respiratory system consists of the followings;

1-Nasal cavity

It consists of two ducts which penetrate the skull. From inside,
| it is combined with inner nostrils and from outside combined with outer
nostrils. Nasal cavity is covered by mucous membrane which moistens
the air passing through it. Also there are small hairs at the entrance
of the nostrils. Hairs and mucous layer which is secreted by special
glands prevent the entering of the dust particles, microbes and large
particles -such as dust- inside the lungs by trapping them. Also, the mu-
cous membrane contains blood capillaries which warm the air that goes
to lungs.

Figure 6.1 Human respiratory sys-
tem (for study)

2-Pharynx

It is a common passage between the digestive system and res-
piratory system. Mouth and nose are connected to each other at the
posterior region of pharynx. The air coming from nose or mouth passes
into the larynx through the pharynx.

3-Larynx

It is a cone shaped structure which is lined with mucous mem-
brane and located above the trachea. It consists of nine pieces of carti-
lages. These cartilages are combined with each other by an elastic mem-
brane. The most important piece called Adam’s apple is a C-shaped
cartilage and can be felt in the neck. It consists of two connected pieces
that can be seen in the neck. The second important cartilage is called
epiglottis. Epiglottis is a valve which closes the larynx during swallow-
(for study) ing. It prevents the entering of food molecules into trachea.

Ton view

Figure 6.2 Larynx
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Inside the larynx cavity, there is a pair of membranas called wo-
cil cords. They are connected with first carlilage at the top and third
cartilage at the bottom, Alse insida the larynx cavity. there are other two
pairs of membranes called non-vocal cords. During the speech the
vocal cords vibrale and sound is produced, because the air (exhaled
air) leaving from the lungs passes over the vocal cords, For this reason
the larynx is called as volce box.

4- Trachea

It is a tube which is locatad in the chast in front of the oesopha-
gus. Its length is 12 cm and its width is 2.5 cm. Trachea is always open
50 the air can enter and leave oul easily. Becausa i1 is composed of
(16-20) C-shaped carfilages which keep tha trachea open. At the back
of the trachea, thess cartilages are Interconnected by smoaoth muscles.
Because of this, trachea is not circle (ring shaped) completely, This
structure hedps oesophagus to expand when the big food molecules

pass through it. Figure 8.3 Lungs Trachea
and bronchi

The inner surface of the trachea is coversd by cliated mucousal
membrane , The mucous glands secrete mucous which moistens the air
and the cilia catch and throw out the forsign particles. Trachea is divided
into two branches and each branch goes to each lung. These branches
are called as bronchi (singular: branchus). Also the left bronchus is
longer than the right bronchus. The main bronchi are divided into small-
ar branches which are called bronchloles and located in the lungs.
In the lungs, bronchinles are subdivided inlo air sacs which consist of
small riooms. These small rooms ane called as alveali. Alveall have thin
walls surrounded by a network of blood capillaries which are branched
from pulmonary artery. The exchange of gas between blood and envi-
ronment occurs through the walls of the alveal,

5-Lungs

The lungs araspangy and conlcal shaped organs. They are loc-
ated in the chest cavity. The thoracic cavity is separated from abdominal
cavity by a muscular wall called diaphragm. The right lung is bigger than
the Ieft lung; the right lung has three lobs and the left lung has two lobs.,

Lung Membranes

Each lung is surmounded by & thin and double layer membranea
called pleura. Thare is a space betwean thesa two layers, this space
is called pleural cavity. Also this cavity contains small amount of flu-
id which facilitates the working of lungs during breathing. This fluild is
called as pleural fluid. The inner layer of pleura attached to the ungs  Figuee 6.4 Lung membranas
is caked as visceral pleura membrana but the outer layer of the pleura
aftachad 1o the walls of tha chas! is called as panatal plaura mambrane.




Figure 6.5 Structure of Alveoli
(for study)

Sneezing is your body’s
way of removing irritants from
your nose or throat. A sneeze is
a powerful expulsion of air that
is involuntary, which means you
cannot control it. Sneezing often
happens suddenly.

Figure 6.6 Demonstration of
Breathing Mechanism

(for study)
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Lungs perform the gas exchange between the air found in alveoli
and blood capillaries found on the walls of the alveoli.

Terminal bronchiole

Respiratory bronchiole

Branch of Capillary
pulmonary vein beds

) Connective
‘ tissue

Respiration Mechanism

Inhalation, or breathing in, is the intake of air into the lungs. Ex-
halation, or breathing out, is the expulsion of air from the lungs.

During inhalation, diaphragm contracts and becomes flattened and
intercostal muscles found between the ribs contract. So, inner pressure
of the lungs decreases and the volume of chest cavity increases. At the
end, the air passes through the respiratory organs and enters the lungs.

During exhalation, diaphragm and ribs return to normal position; dia-
phragm relaxes and intercostal muscles relax. So, inner pressure of the
lungs increases and the volume of thoracic cavity decreases. At the end,
the expulsion of air from the lungs to outside happens.

Exhalation Inhalation
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External Respiration

Cruring the inhalation, the air enters the lungs and fills the alveoli
which have thin walls. The axygen diffuses from alveoli to the blood cap-
illanes and blood bacomes oxygenatad. At the same tima, the carbon
dioxide and water vapour difuse from blood 1o alvecl and they are re-
moved by exhalation. This operation of gas exchanga betwean the blood
and alveodl s called external respiration (or pulmonary reéspiration).
External respiration provides gas exchange betwaean an organism and
its envirgnmaent.

Internal Respiration

Gias exchange takes place betwaen body lissues and blood; the
oxygen passes from blood fo body celis while noeded energy ks produced
10 perform metabolic activites in the body. At the end of this energy pro-
ducing process, tha carbon dioxide and water vapour are produced and
they pass into the blood s0 blood becomes de-oxygenatad. This oper-
ation of gas exchange is called Internal respiration. After thal, this
de-oxygenated blood is transferred into the pulmonary alvecli located In
the lungs to discharge these wastes and these wastes are thrown out by
axhalation. Internal respiration provides gas exchange between blood
and body calls.

Some Diseases of Respiratory system

Respiratory system is exposad 1o much moere microbial effects
than other body systems. For this reason, disorders of the respiratory
system are more.

Catarrhal Branchitis

Catarrhal Bronchitis is the inflammation of the branchi. There are
differant types and degress of catarrhal bronchitis, such as simpla type
which Is not associated with increasing body temperature and strong
type which |s associated with increasing body temperature. This dis-
ease affects the children and weak adults in the cases of tonsillitis and
common cold.

Symptoms;

1-The patient infected with catarrhal bronchitis, suffers from strong
and dry cough. Then it changes to cough contaminated with blood Phisgm.

Z-Patient’s body Temperature increases.

3-Sometimes, it is possible to haar strong sounds whan the patiant
breathes because of the respiratory difficulfies which last few days and
then disappear; as a result, this condition changes to chronic disease and
the patient becomes worse and coughs stronger,
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Remady

1- Patient must take enough rest and drink much flueids as usual.
£2- Decreasing body temprature by using wet towel.

3- Using handkerchief when coughing and sneezing.

d- Waaring suitable clothes during winter,

Prevantion

1= Pay high attention to self cleaning.

2- Avoid staying in bad ventillated places.

3= Stay away from patients with such diseases.

4- Excersising regeulary and eating food rich with Vitamin C.

Pulmonary Tuberculosis (T.B)

Pulmonary tuberculosis was a common disease and it spread
all over the world, This disease s caused by a rod shaped bacteria called
Koch's bacillus. Koch's bacillus was discovered by Robert Koch In 1882,
This disease spreads out by means of some faciors easily; such as very
crowded placas, malnutrition and lack of applied hygienic methods.

Sympioms:

This dizease starls gradually with clear signs such as:
1-inappatence, losing ability to work , fealing tired.
2-pafient loses weight gradually.
3-At the beginning of this disease, patient suffers from slight and dry
4-body tempaerature and swaating increase. If the disease continues,
the strength of the cough increasss especially during the night and

It changes into cough contaminated with bloody phiegm.

But all these symptoms are not enough for the diagnosis of pul-
monary fuberculcsis. For this reason, the suspected patient must sent
to the hospital and some clinical tests must be done such as; x-ray of
chast, examination the patient's phiagm undar the microscopeto look for
Koch's bacillus.

Romady

1- Taking treatmants according to physician instruclions.

2- Eating food rich in proteins and vitamins.

3- Don't smokeand avosd staying in smoking and podutad areas.
4- Keap away from physical activities during infection period,
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Prevention:

To prévent from tuberculosis, wa must consider the following points:

1- Vaccination the children with (B.C.G) vaccine in early age.

2- Spiting on the ground must ba prevented.

3- We must take care ol hyglenic conditions in general places.

4- We must sterllize the milk and milk products.

& When a person fesls any symptoms of this disease, he musat visit the
B- amoking and drinking alcohol i dangerous because it reduces the
body immunity.

7-Good living conditions are provided, like good nutrition and frash air,

Whooping Cough

Whooping cough is a commaon and very contagious diseass. it
infects the children betwean the ages of 1-8 yvears. This diseasa spreads
in the towns much more than in villages, because of the crowded and
air poliution. The incubation period of whooping coughs microbea is ona
weak or wo weeks. This disease spreads mastly during spring and au-
tumn. Tha infacted parson gains permanent immunity from this dis-
BASE.

Sympioms;
Thiz disease has two siages;

1-inflammation of pharynx, And the upper part of trachea is inflamed
and simpla cough is sean. This stage lasis about ten days.

2-the coughing becomes heavier and changes toa strong attack. This
altack lasts about 2-3 minutes and sometimes patients vomils. When
the coughing attack increasaes, the patient's face bacome biluish or
reddish, bleading may happen in the nosa and the lower regicns of
the ayes. The coughing attack  increases when the patient expose to
cold air and smoke.

Remedy

1- Vigifing doctor is necassary if one of the symptoms is noticed.
2- Isolate the imfected child from other children.
3- Child must be in good ventlated placs,
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Prevention:

1- \Vaceination of the childran, with triple-vaccing ance a manth, for threa
months. This vaccination starts from the third manth, The vaccinalion ig
repaated after ona year

i containg the vaccines against the diphtherns, whooping cough and
tetanus.

2- Kaep out the children from contacting with inlectad patients,

3- Sterilization of the patients’ tools contaminaled with microbes, their
rooms 2nd beds.

Preumonia

It ie a dangerous disaase and cauaad by a bacteria caked Preu-
monia sp. These bacteria infect the lungs and cause loss of function.

TTECHTRRSAS. 5 ll:l'mE-.:

1- Body temperatura increases,
2- Pale face, strong headache, tiredness and increasing heart rate.
3- Contaminated cough with greenish phlegm.

Remedy

1-Visiting the physician and taking the necessary antibiolics.
2-Taking food rich in calories and vitaming.
3-Praviding the fresh air for patient.

Prevantion;

1= Infected patients must be soiated.

2- Dwing axercisas and staying away from contaminatad places
3 Avoid smoking

- psing handkarchiels while coughing

Lung Cancer

Lung cancer is sean espacially in men bacause of smoking

much, Tha risk of lung cancer in smakers is 15-30 times mora than in
non-smokers. This percentage increases in smokers who swallow
the smaoke and start smaoking at early age.
According to the anatomical studies, some changes are seen in smok-
ers’ lungs and bronchi. The strength of these changes depends on tha
number of smoked cigarettes per day. In non-smokers' lungs, there is less
of nochanges seen n peopla who gave up smoking.
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There are some other reasons which cause lung cancer such
a3 the air contaminated with smoke and other materfals which are pro-
duced from the faclories, vehicles, frains and different mechanical an-

es.
#asa factoras, vehiclas, trans and different mechanical engines usa
different types of fuels and kerosane or its products. Because of these
reasans the risk of lung cancer in towns is highar than in villages.

Symploms:

1. Increasing body temperature and sweating at night.
2. Hard breathing and dry cough in early stages.

3. General weakness and inappetence,

4. Cough contaminated with blood in lale stages.

Remedy:

1. Visiting the physician whan any of the symptoms seen.

2. Treatment may be needad chemotheragy or exposing to the radiation
to prevert cances cells separatian.

3, Infected part of lung can be removed by medical surgery.

Prevention:

1.stay away from polluted and bad vinlellation places,

2. Avoid smolking or baing around smokers in sama room.

3.Avoid alchohal and non diagnosed drugs because they are waaken body immunity.

Asthmia:

It is an illness that makes it difficult 1o breathe and infects the
respiratory tract of human, Dust particlas which enter the respiratary
tract make it narrow because they are allergens for patient.

Symploms:

1. Breathing difficultias.

2. Dry cough with wornifing

3. Pain in the chast.

4. Decreasing movement abilty.

Treatmeni:

1. Visiting the physician and taking necessary drugs
2. Using special sprays which dilate the bronchi.
3. Avoid being in crowded and polluted places.

Prevention:

1. Avold smoking.

2. Wearing a mask or using wet towels if it is necessary. Especially
during sand storms which are common in Irag.

3. Doing exercises regularly like walking in uncrowded places.
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Review

o-Define the fellowings
Respiration, Vocal cords, Epiglottis, Larymy, Alveah,

Q2-Write the causes of the followings.

1-The inner surface of trachea s covered by the ciliated mucosal membrane,
2-Presenca of hair in nasal cavily.

I-actvity and ability of lung getting less because of smoking.

4-The laryrx is called as voice bos.

5-Tha food does not enter the respiratory pathway during eating.

& The trachea consists of C-shaped cartilage rings.

C3-Complete the followings.

1-The respiration is a chemical cperation which produes . i s from food.

2-The bronehi are branched in the lungs into smaller branches called ................... which are subdiided into
air sacs which consist of marny small rooms called ..o ivvviiiinininn

3-The sciantisl.................. 1§ considered as tha first scientist who described the tubarculosts bactreia.

Q4-Write the location of the followings.
Vacal cords, Larynx, Alveolus.

Q5-Write the symploms of the following diseases.

Pulmonary tuberculosis, Catarrhal Branchitis, Whooping cough.

Q6- How long the incubation period for the Whooping cough disease?
Q7-Answer the followings

1-Explain the mechanism of raspiration (Inspiration and expiration).

2.What are the preventive methods against the whooping cough?

3-What is the effect of smoking on the respiratory system,

4- Count the organs of human respiratory system?
5-How can you keep your respiratory system healthy?
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Introduction

Inside of the unicellular or multiceliular organisms, harmful ma-
lerials are produced as a resull of food metabolsm. Thesa harmiul ma-
teriais are called as wastes. Living things must discharge these wastes.
Becaussa they cause toxicosis and chsiruction of biological functions
they accumulate and not discharga. Therefore, axcration is ramoving of
wastes which are produced in metabolic reactions. Excretion keeps the
balance between the cells and environment, Alse excretion regulates
the watar and sall balance.

Types of Excretion in Human
Excretion can be divided into four types:

1-Digestive excretion: Fasces composed of undigestad food materi-
als, water, bacteria and dead cells, are thrown out by digestive tract.

2-Pulmonary excretion: Carbon dicxida and water vapour are ramoved
by respiratory systam.

3-Renal sxcretion: Blood s fillered from excess amaunt of water and
harmful materials such as urea and then these wastes are thrown oul

by urinary system.

4-Skin excretion: Excess amount of waler, salis, urea and small
amaount of CO, ara thrown out by skin,

Urinary System

Structure of Urinary System
Renal excretion is carried cut by wrinary system. It consists of
s the following organs;

£orm il . S 1. Kidneys

Thera ara two lidneys; sach one ig located on tha back wall of
the abdominal cawvity on the each sida of the vartebral column. Each kid-
ney is bean shaped and its concave side towards the vertebral column,
Kidneys are sumoundad by a thin membrane called capsule,

Each kidney consists of two main layers: cortex and medulla
Cortex is the outer layer of the kidney and it is red coloured. Kidney
conslsts of microscopic filtering units called nephrons.

qu i

: Medulla is the inner pari of the kidney and it is brighi colourad.
TS STy is striped and similar to rays bacause |t containg many urinary tubulas.
Thera is & cavity In the centre of the madulla called as pelvis. It is the
beginning of the urater which extends inside the kidney. Renal arteries
nourish tha kidneys and renal veins remaove the wastes fram kidnays.
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2. Ureters

They are muscular tubes which connect the kidnays and the
back wall of the bladder. Thay fransport uring from kidneys to Hadder.
Each ureter consists of smooth muscles and each one is 22 cm long.

3. Urinary Bladder

It is & sac which stores urine and it conaists of smocth muscles
(imsoluntany). In the connecltion point of the bladder with urethra, there

are circular striated (voluntary) muscles. These muscles are voluntary
muscles.

Some Diseases of Urinary System
Diabetes

We have leamed that, the pancreas sacretas insulin hormans
which provides the storing of glucose in bver and muescle cells, In the
casa of some pancreas disorders, the secration of insulin hermona de-
creasas so the level of glucose increases in biood. Increasing sugar
level damages some organs aspecially ayes, skin and kidneys. A greal
amount of glucose s dischanged from body with he urine to bakance
glucose leval in blood but this ks not a normal condibon. This disoase is
called as Diabetes Mellitus.

Symptoms; The impartant symptoms of diabetes malStus are; getting
tirgd vary quickly, loss of waight, thirst and repatition of urination.

Treatment; Infectad person is freated by injeciing insulin or taking tab-
lets which help to reduce the sugar level in the blood. So, the laken in-
sufin substitutes the deficiency of insulin hormone which is secrated by
the pancreas. Also the patients must eat food materials which contain
less starch and sugar.

bladdar

urealfra

Figure 7.2 Urinary system in
human

In a sludy published in
Europa, researchers have shown
that drinking just one can of sug-
ary soda per day Increases the
chance of diabales by over 20%.
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Albuminuria

In healthy kidneys, protein parficles are not filterad, becausa
thay are too large. In the case of soma disaases like kidnay inflamma-
tion, kidney can not perform its function normally and the protein mate-
riaks like albumin are fillered and discharged from body with urine. This
diseasa |5 calied as Albuminuria,

Symptoms

1- Anemaa and pale fage.

2- Yellowish urine with hyper unination,

3- Burning curing urnabon due 1o urinary fract inflarmation.
4- Many red pumpels seen on legs,

Remedy

1. Reduce the protain and salls in food
2+ Drink more water,

Kidney Stones Kidney stones

As a result of some physiological, nuiritional and pathological
disorders, the amount of dissolved safts increases in the blood in some
paople, Increasing tha amount of salts in the blood causes an increase
In tha sait filtration when passing theough urinary units in tha kidnay.

If an abnormality happens in the function of the urinary system,
salt pracipitation happens and these salts change to stones in the kid-
ney pelvis, ursters or urinary bladder, The mast important salts precipi-
tated in the kidney are phosphate and oxalate.

Symptoms

1- Patient urinates frequently and feels sever pains in the lumbar

region or the body sides.

2- Bometimes bloody-urination ccours because of injuries in the walls
of urinary tract . These injuries are caused by slonas.

3- Renal colic occurs dus to tha movement of stones.

Dirink enough watar for your kidnay
haaith Remedy
1- Fatlants must reduce aating the foad which contain phosphata and
oxalate such as fomato,
2- Advise the specialist physicion mmediathy.
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Skin Excration
Skin and s Impoartance

Skin is & cover which surrounds the body and protects it from

exiernal effects. In addition, it discharges the waste materials which are
formed in the body. The human skin containg sweat glands which have
an important role in discharging operation.
These glands remove some excass water, somea salts, urea and a litfle
carbon diovide from the body. The importance of sweat glands in dis-
charging operafion iz very dear when the weather becomes very hot
and whan the human performs a hard muscular work. In thess cases,
the human loses a greal amount of water and salts through the =kin.

Structune of Skin

Human skin consisis of two main layers; outarmost layer called
epidermis and innermost layer called dermis.

1. Epldermis

Epidermis is composed of two layers; outer layer calied keratin
layer and inner layer called germinalive (Maiphegian) layer. the
outer layer of the apidermis and contains no bicod vessels and nerva
branches, Karafin layer iz a tough substance composed of dead cells
connected with each othor. Those dead celts are remowed gradually
irom the body surfAca during washing or itching and replaced by new
keratinized cells pushed out from germinative layer,

Germinative layer is the secand layer of the epidermis. It is
found under the keratin layer. Germinative layer consists of living cells
which hawve ability to divide and produce new cells. This layer containg the
narve fibras ends and sweal gland ducts but contains no bloed vessels,
for this reason it gels nutrients from blcod plkasma filtered from dermis layer,
The colour of skin depends on pigment matanals in the germinative layer.
If & person exposures o the sun light, thesa pigments materials
increased,

2, Dermis
This layer consists of living tissues and contains connective tis-

g8, biood vesseis and nerves. The connective tissue gives elasticity
and strength o the skin.

Figure 7.3 Structure of skin in
human (for study)




Figure 7.4 Structure of nail in hu-
man: (A) External structure
(B) Internal anatomy
(for study)
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The surface of the dermis layer is wavy and this wavy structure forms
dermis papillae. The walls of dermis papillae contain blood vessels and
nerve ends which represent the sense of touch in the human.

Skin Accessories
1. Hair

They are thin keratinized threads originated from epidermis lay-
er. Each hair consists of hair shaft, hair follicle, hair root and sebaceous
glands. Sebaceous glands secrete a fatty liquid over the skin surface
and this fatty liquid keeps the skin from cracking and drying. Also each
follicle is connected to the fibers of smooth muscle. The contraction of
these fibers erects the hair and elevates the skin around the hair.

Free edge of nall

Body of nail | Nail matrix
Root of nall

Eponychium (cuticle)

Eponychium | e
mmcm\ " IV = oy i d
- [ — . o - = Body of nail
& | " u =
—— e e Free edge
| et oAl 2 S of e
' - __ Phatanx
{bone of
fingertip)
(A) (B) o
2. Nails

They are hard structures, composed of hard, horn-like,
keratinized dead cells which are originated from epidermis. A nail has a
root embedded in the dermis. The nails protect the fingers and toe tips.
It is necessary to cut the nails periodically and length of the nails must
not be long from the ends of fingers.

3. Skin Glands
a. Sebaceous Glands

The sebaceous glands are associated with hair and they
secrete fatty liquids which keep the skin from cracking and drying.

b. Mammary Glands

They secrete milk that contains nutrients forinfant. The
necessary materials for infant are extracted from mothers blood. It is

found that the probability of being infected by blood cancer is more in
mothers who don’t nurse their infants.
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c. Sweat Glands

Sweat gland is a thin fube coiled at the base situated in the
dermis layer . Sweat glands are surrounded by blood capillaries.

The duct of glands passes through skin layers and opens
ta aut by a minute depression called pore. These pores are found on the
surface of the skin. In human skin, there are about twe or three million
sweal glands distributed throughout the body,

Sweating

Sweat contains 99% of water and 1% of solvent solid materials
such as sodium salts | small amount of urea |, some fatly acids and
aming acids, Skin discharges these wastes malerials 5o it supports the
excretion process,

The most important factor that increases and reduces the sweat-
ing is ervironmental temperature. Sweating may happen as a result of
psychological conditions swch as fear, This type of sweating is called
cold sweating . Muscular activity [hard exercise) increases the sweating
guch as runnineg . Also, sweating ncreases in the case of tiredness.

But, swaating decreases in tha case of rest or working guiathy.

In some diseases, sweating considerad as impertant sympioms such
as Tever or anemia.

Health of Skin

As you know thal, skin is very important for body heaith; be- Figurs 7.5 Sweat Gland
cause of this, we mist [ake care of it by inllowing paints; position and Sweat Componeants

1- Hawe bath periodically. (for study}
2- Keep your skin away from strong sun light.

3 Don't press on adelegcent acna, they are natural resull of some hormanes,

4 Don't get tattoo on your skin becaussa it can cause allergic skin reactions.

§- The clothes must not be too tight and adhere 1o the skin, because it
limits the muscle movemeant and bood circulation (espacially using the
belt lighteners).

& We must visit the physician when we notice the appearance of some
skin diseases or appearance of abnormal symptoms on the body such
as scarring or spats and others, lor its diagnosis and treating it bedore
it spreads.

7- The internal clothes which contact the skin musi not be rough and
harsh such as woollen clothes which irritate the skin and cause the
scratching.
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Review

G1-Define the followings:
Excration, Sabaceous glands, Sweat glands, Malphighian layer
Q2-Draw tha followings and write the namas of their parts:

1- Structure of Kidney.

2-Human urinary system.
3- Structure of skin,

Q3-Write the cauaes of the following:

1-A parson infected with alburminuria must reduce the amount of protein inloeosd.
2-The sebaceous glands are associaled with hair.

3-The skin is impartant for keeping and balancing the body temperature.
4-Insulin hormone is injected to patisnts infected with diabetes.

Qd-Complete the followlngs:

1-The ureter is & muscular tube; its length is ... . om,
2-The epidermis consists of two layers; the mbar Imrer is called .........c.coee0 and the inner layer is called

k4 BRE-E-FAREA-B8-FRY

3-T|'H sﬁnhmn:pmdnfm layers; the outer EYeris ....... i]'lilhﬂ:l‘ll!ﬂrhy‘ilﬁ
4-The urinary system consists of the ﬁ:llc-.-ri‘ag LaTp 1 1= - e T and .......
5~ The kidnay consists of two main In:y'ars POPPTIRPTIUPL. o« LAFROPPTENRR TS

8 The skin acceszories are . R R L RE e 1 1 o RS O ORI

Q5- Write the symptoms of the following diseases:

Diabetes , Kidney stones

G- Write the location of the followings:
Sebaceouse glands | Pelvis | Nephrons.

Q7= Answar the followings:

1-Writa the types of excration in human.

2- What is the structure of hair?

3 What are the functions of skin?
4- How can we take care of the skin?
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Introduction

Raproduction ia the production of new individuale (oftapring).
The main purpose of reproduction is to continue the axistence af tha lh-
ing things. Thara are difierent reproduction methods in living things, but
all of these methods increase the number of living things and transfer
ihe characteristic from one genermtion to ancther. Human baings have
reprocductive organs which are different in males and femalas.

Figura 8.1 Structura of mala repro-
ductive system

Male Reproductive System

Male reproductive system consists of glands which produce
sperms, ducts which pass through these glands and additional or-
gans which lacilitate the sperm fransmession.

Testes

They are two oval shaped glands. These glands produce mala
reproductive cells called spermsand hormones which are responsible
for secondary sexual characteristics m male such as beard and mous-
tache. Aftar the formation of sparms in each testis. sperms pass thraugh
the lomg coiled tubules which kead to a bigger tube to form vas deferans.

Vas-dalerens ducis

They are & pair of canals (ducts) which transport sperms from
testis (or epididymis) tourethra, Epldidymis is a long coiled tuba found
at the beginning of the each vas-deferens dust, Sperms are stored here
1ill maturation, Each Vas-deferens duct opens to wrethra at the neck of
bladder. Urethra opans to oul by the male sexual organ.
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Seminal Vesicles

Thera are twa sacs at the and of each vas-defarans duct nearby
the neck of bladdar. Thess sacs or vesicles are called seminal vesicles,
They store sperms after maturation.

Associated Glands

Thera are associated glands in the mala raproductive system.
They sacrate differant liquids to protect, maintain and to iacilitate tha
mevement of male reproductive cells, These glands areProstate Gland
and Cowper's Glands. The male reaches the pubarty during the age of
16 years. Male reproductive cell consists of head, short neck and long
tall which helps it to move. Each testis produces millions of reproductive
cefls during its actvity pericd.

Plasma membrana Mididie
P‘l:_"

-Sparm-
Female Reproductive System

Female reproductive system is also composed of sexual glands
which produce female reproductive calls called eggs and ducts which
fransport these cells. The female ganilal system is diferent from the
male gendital system. Becausa famale ganital system is adapied to store
tertilizad aggs, for development and nutrition of fetus till birth. Famals
reproductive systam consists of Ovaries, Oviducts and Uterus,

Ovaries

They are two oval shaped glands localed at the lewar part of
abdominal cavity at bath sides of the uterus. Each ovary is responsible
for producing agqg and hormonas which are sesponsible for secondary
sexual characteristics in famale.

Oviducts{Fallopian tubes)

Dwiductis a tube which transports egg from ovary to uterus, The
baginning. of oviduct is funnel ghaped and covers ovary partially.

Lters

It is & big pear-shapad organ with thick muscular walts, The inner
ulering cavity is connected with aviducts from the upper part.

Cotoplasm
Mutaul
Muchaolue

Flasma
mambeans

2nam-

Figure 8.3 Mals and femals rapro-
ductive colls

Figura 8.2 Structune of femake
reproductive systam
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The female reaches the puberty between the age of 12-14 and the
ovaries start 1o produceovesThe todal number of the matured oves pro-
ducad by a famala is nol more than 400 during her life.

Starting from puberty, the females produce one ova in each
maonth until the age of 45 or 50, if the ova is not ferilized, it is discharged
from body with blood, mucus and some fissuas by a process called
menstruation. It lasts from 4 © 7 davs. The menstruation somatimes
causes simple symptoms which are very normal in the women if the
ova is not lertilized. Menstruation happens nommally every 28 days. It
stops during pregnancy and after the age of 45 to 50.

Secondary Sexual Characteristics

The genital glands found in the male and famala secraete special
hormaones which are responsible for the secondary sexual charactar-
isfics in each man and woman. Abnormalities in the sscretion of thesa
hormanes affect the appearance of thasa characteristics in normal form.
These secondary sexual characteristics are different in both sexes.

Wa can sumimanze thase charaotaristics as follows:

1. The hair density in the male body is more than the female body.
2, The breast growth and milk sacretion happan in the female but thesa
are inactiva in tha male.

<. The woice of male is sharper than the voice of femals.

Fertilization and Pregnancy

Fertilization is the unicn of spermn nucheus and ova nucleus 1o
form fertifized ova (Zygota). Normally a sperm unites with an ova in ovi-
duct 1o lorm fartilized ova.

Pregnancy

The fertilized ova passes into the utarus and attaches itself 1o
the inner membrane of the wtarus, it starts to divide and forms a fetus.
Between the embryo and utarus there is an organ calfed placenta
provides axygen and nutrients to embrye from mother's blood and
transports harmiul materlals produced by embryo to mother's blood.
Embryo is connected with placenta by a special cord called umbilical
cord. It is cut just after the birth,

Birth

Pragnancy asts about nine manths in the female reproductive
sysiem. The embryo develops in wtenus during nine months and as matu-
ration is completed in this pariod, it leaves the mother's body [uterus) by
birth process.
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Just after birth milk start to ba secreted from the mammary gland. Nurs.
ing infant protects the mother frem different dizsordars ke breast can-
cer and supports the immunity system of embrva, !

In some cases birth process doesn't happen naturally and em- !I i— J
bryo is separate from mother by cassarsan dalvery. And sometimes

birth process happen before nine months, about 7" month, in this case -
embryo is called as premature,

Twins

Mormally, the women give birth to only one baby; make or female,
But somatimes two babias can devalop at the sama time,

Identical twins

These two ambryosdevelopad from the same fartiized agg which
divided inta twa independent cells after fertilization. These embryos have B
the same sex (male or female) and ganerally same somab: characteris-
tics (they look ke sach othar).

14
\I‘.
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MNon-identical twins

MNosmally one ova is mature each month bul somefimes two or
more oves can be matured at the same time. If these oves are fertilized,
aach one grows into an indapandant embryo. 50, lwo of more embryos are
formed at the same time, They are called non-identical twins. These
fwinz can have diffesant or sama sex and differen! somatic characienstics.

Some Diseases of Reproductive System
Sterility

It means having no abdity of preducing sperm: of oves in man or
woman . There are different causes of sterility such as, hormonal datic-
ancy, genetical diseases or disorders of repreductive organs.

In Vitro Fertilization (Artificial Fertilization)

In some cases artificial fertilization periormed o have baby
when thera is any disorder in male or female reproductive system and
they are not able to do fartilization. Embryo transported 1o the female
uierus after fertilization and mother supporied by some drugs o mainia-
in pregrancy.
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Effects of smoking,drugs and alcohol on pregnancy

1. Smoking causas a decrease in exygen levels and raises the carbon monoxide level in both the mothers
and the embryos blood which causes an unhaalthy envircnment for the embryo. Smoking aleo causes an increase
in miscarriage and pramature birth or ambryo daath, the effact of smoking continues beyond the birth of the
haby causing infections in trachea, and asthma,

2. Avoid laking the herbal medicine without doctor's consuliation.
3. Alcohaol effects the embryo, it causes nervous disorder and body maliormation especially in the face, also
bahaviour disorder,

Review

1=-Dafine tha followings:
Fertilization, Umbilical cord, Reproduction, Ova, Sperm, Placenta,

Q2-Draw the following:

1-The male reproductive systam.
2-The famala reproductive system.
3-The sperm structure,

Q3-Complate the followings:

1-The female reproductive system consists of .. NRRE - | . [OOPORTEBSLERTasy

2-Owaries are two glands |, shapm:l and In-natad m

3-The associated glands of male r&pmdunlive SyYsIem are . and [l

4-The ambryo obtains the nutnents and oxygen from the rnﬂlhem himd ﬂ1rﬂu;|h lhe B .

O4-What arg the differences between the following:

1-Identical twins and nan-identical fhwins.

Q5-What are the functions (importance) of the fallowings:

Prostate gland, Cowper's gland. Seminal vesicle, Placenta, Vas deferens duct, Umbilical cord, Testis, Oviduct.
Qe-Answer the followings:

1-Write the secondary sexual characienstics in human.
2-What is the effect of smoking on the reproductive system?
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Introduction

We have delicate senses and we live in differant ervironments.
Also we five different psychological pericds. For example; good news
maka you happy, while unpleasant news make you unhappy. You feel
hunger and thirst as result of internal stimull, you feel cold, heat and
pains as result of external stimuli and you produce different responses
against thesa stimulk; you see light and things surmounding you, when
you listen to music, you enjoy it. When you listen to national songs,
you get excited. You keep away from the noise and unpleasant scunds.
When you smell nice flowers in the garden, you enjoy it and want more
but you try to go away from unpleasant smells.
Whean you taste food and drinks, you separate good things from un-
pleasant things, You fesl some things by towching with fingers and when
your gkin i cut, you fee! pain,

Bmin

Figure 9.1 Ganiral Nervous As 5 result, seeing, hearing, smaling, tasting, sensing {touch-
System ing) and working of body organs are requlated and controfled by a spe-
cial syslem called nervous syslem.

Structure of Nerve Cell

Marve cell is a principle unit of nenvous system. Tha nerve cell
conslsls of a large cell body and cyioplasmic extensions exlended from
call body. Nerve cell transparts neural stimuli in the nervous system.
Cell body containg & large nucieus located in the centre.

The shape of the nerve cell depends on thase cyloplasmic ex-
tensions; its shape may be spherical. oval or star, Some of these exten-
sions are short, numerous and branched called dendrites, Thay trans-
port the naural stimuli iowards e cell body. And also, there is a unigue,
long and thick extension called axon. Axen transports neural sfinmuli
frarm the cell body.

Axon is mostly surrounded by a sheath called as myelin sheath.
It is formed from Schwann cells, Myelin sheath accelerates the trans-
mission of maural stimuli in the axan and isolates the axan from other
axons.

Cendrites

Agon larmminals

Mucleus

Figure 2.2 Struciure of Mauron

 Cell body
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Nervous Tissue

Nervous lissue is formed by accumulation of nerve celis. If the
tissue is formed by the cell bodies, the colour of The lizsue is grey such
as cortex, carebrum and carebellum. If the tissus is formed by the ax-
ong, tha colour of the tssus s white such as outer part of apinal cord
and innar part of carabrum.

Nerves

The axons of the nerve calls are accumulated by a tough fibrouws
fissue and form a strong bundle or cord called nerve. Tha nerves are
distributed throughout the body to perdarm their functions.

Thera ara two main ypes of nernves;

1. Bensary nerves; transmit stimull from sansory organs such as tha
eye, ear and skin to the central nervous system.

2. Motor nerves; transmil the impulses from the central nervous sys-
tem to muscles organs and glands.

Parts of Nervous System
Central nervous syslem
Central nervous system consists of brain and spinal cord.

1. Brain
Erain i locatad n the skull cavity and surrounded by three mam-
branes known as meninges,

Brain consists of the lollowing parts;
a. Cerebrum

It iz the largest part of the brain and composed of two hahles
[hemispheres). These halves are connected o each other af the lower
part and separated from each other by a deep fissure at the upper parl.
The culer layer of the cerebrum iz known as cerebral cortex | Carsbral
cortex condains the hearing centre, vision centre, smeldling centre and
speech cantre, controls and ragulates the voluntary actions.

Figure 3.3 Structure of Human
Brain (for study)
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b. Cereballum

The cerebellum lies below the postedor part of Carebrum, It con-
sists of wo symmetrical hemispheres. Carebellum coordinates the
movament of the voluntary muscles in the body. The damage of the
cerebellum cauwses disorders and imbalance at muscular actions.

c. Medulla Oblongata

It k= [ocated at the postenor part of the skull cavity basa, It con-
necis the brain with the spinal cord, It conirols some body systems such
as raspiratory system, circulatory system espacially heart rate and also
It comtains some imvoluntary muscles centres.

2, Spinal Cord

It iz eylinder cord is about 45cm from the end of medulla ablon-
gata to the end of the last lumbar vertabra,

Spinal cord is passing through vertebral coloumn. i the spinal eord
is damaged by some vertebral breakages, that causes muscular paral-
ysis, koss of sense and loss of the control on the woluntary movements
of the regions located under the infecied part of the body.

Peripheral Nervous Sysiem

1 conglsts of many narve groups distributad throughout the body.
Itz function is to conduct the differant stimull from sensory organs 10
the Ceniral nervous system and to conduct the responds from Central
nervous systam to all body organs such as muscles and glands, Thasa
narves conduct the stimull continuously from limbs o the nerve centres
and from nerve cenires to the limbs.

Petipharal narvous system conslsts of spinal nerves, cranial
nerves and nerves of autonomic narvous system.

1. Cranial Nerves
There are 12 pairs of eranial nerves, some of them are sensory

nerves | some of them are motor narves and some of cranial nerves
are mixed (both sensory and moftor},
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2. Bpinal Nerves

Each spinal nerve includes sensory and motor nerve fibra, Tharg
are 31 pairs of spinal nerves. They emarge betwean tha vertebras from

the: spinal cord to all voluntary muscles in the body.

Autonomic Nervous System

hMost of the awtonomic nerve fibres ane associated with pariph-
eral nerve fibres. The autcnomic narve fibres are distributed into body
organs such as heart, lungs, blood vessels, digestive system organs,
glands and othars. The auonomic nerous systam is connected with
spacial nervous nodes.

The tunction of this system ig 1o transfer the orders from the
cantral narvous systam to the body organs that work nvoluniary such
as regulation of heartbeat, breathing, sweating and others. Autonomic
nervous system is divided into two groups; Sympathetic and parasym-
pathefic systems.

1. Sympathetic System

Tha fine nerves of Sympathetic System are distributed in tha
internal organs and blood vessels. The sympathetic system is functional
during emergency. For example: it accalerates the heart beats and
respiration rate,

2. Parasympathetic System

It includes a large group of nerves: start from brain centres

some of them start from lower part of the spinal cord. The parasympa-
thetic system restoras body 1o resting state after stressful situation.

For ewample; it decreases the heart beats.

MNervous Stimulation

The neuron transters the stimuli and orders from all body tissues
ta the central nervous systam (spinal cord and brain) and vice versa.
Tha transmission of thase stimuli is done by neurans via edectrical phe-
nomencn which produces electricity that is transferred from cell axon o
ancther adjacent cell body. The changes that happan in neurens during
the transmission of etimuli through the neurons are callad nerve im-
pllses.

When soms effects stimulate a neuran, it takes this simulus by
dendrites and transports it to the cell axon. This nervous stimulus is
transferred to the dendrites of the next cell fvom the sxon of & nawron,
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By this way, the stimulus reaches the spinal cord and in the end to the
brain, Thesa nervous stimuli arg fransmitted in only one direction; from
dendriles o axons ina neudron,

The ends of the axon branches form a junction with the nextcell
dendrites called synapse. Synapse is a point that transfers nervous
stimulus batwaen two nerve cells. The speed of tha nerve impulsa in tha
human is 90 misec

Nervous Actions
MNervous actions are fhree types:

Voluntary Nervous Actions

These aclions are under the control of the human will such as,
speach, hearing, learning and different ypes of movements padormead

by different body organs (walking, gport games and doing hard works).
Involuntary Actions

Our intemal organs move and work regularty and we can not contral
this, such as heartbeat, movermnants of stomach, infestines and blood
circulation They are not under the contral of the human will.,

Reflax Actions

Located in spinal cord they are the movements and functions
which aro done by human without thinking, such as pulling the hand
suddeandy I It & touchad by a hot object or pierced by a pin ete,

Some Psychological Disorders
Depression
There are many complicated problems in our life, such as; noises,
over working, anxiety, smoking, elc.

All of these factors decrease the funclional ability of nervous
sysiem,

Symptoms

1= General irdness

2= Dizenchanting with communmity.

3- Qwver reacting, anger, lose of attention,
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Treatment and Prevention

For this reason, we must follow safe health directions and take
care of persanal health which includes body cleanliness and take cars
of residence, clothes and food cleanliness. We must avoid confinuously
hard working and weariness. We musi rest and avoid sleeplessness
continuously. Also wea must adopt ourselves 1o go 1o bed early and have
enough time for a rest and stability, because our body requires them.
Also we must get rid of bad habits and stop passive practices {such as
narcolics, franguillizers, alcohol and smoking).

Schizophrenia

It is an inherited disease which cacsed by non-functional of an
enzyme which involved in nervous functioning. And this cause abnormal
tunctioning of narvous systam.

Eympioms

1. Decreasing in concentration and memony abilitias,
2. Aggrassive and abnormal behaviours also lack of communication

with other people.
3. Insomnia and losing ability of doing daily works.

Traatmani

1.Visiting the physician and using suggested drugs.
2 Taking the drugs described by psychologist.

Pravantion

Providing good living conditions and working conditions for individuals
whao have probability to be mfectad by this disease.
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Review

@1- Dafine the tollowings:
Reflex action,Merve impulses, Nervous fissue, Meningeal membrane, Synapse.
Qz2- Draw the following and write the names of the parts:

1-Merve cell,
2-Structure of human brain.

Q3- Write the causes of the followings:

1-The nerva cell axon is surrownded by myalin shaath,
2-The cerabral cortex is gray in colour while the desper part i white i colour.

Q4- Completa the followings:

1-The brain is located o cavity which s sumounded by three membranes known
a5, 2
2-The autonomic nervous system is divided into two parts which are and

3-The number of crankal nerves is about

Q5- Write the location of the lollowlngs:
Medulla oblongata, Ranvier nodes.

Q6-What are the functions (importance) of the followings:
Merve Meninges, Medulla oblongata, Cerebellum,

Q7-Angwer the foliowings:

1- Write the compasition of the aulonomic narvous systam.

2. Explain the spinal cord briefly and write its impartance.

3- Wite the parts of brain.

4 Write the types of the nervous actions and give an example for eachof them.
5- Explain the transmission of nervous stimulus.

6 Write the differences betwean Axon and Dendrites,

7-Write the differences of sympathetic and parasympathetic narvous sysiem.
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Figura 10,1 Distnbution of Sense
Recepiors in Skin {for study)
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Intreduction

Thara ara fiva sensas in our body. The function of thesa sens-
&5 s 1o detect the stimuli and to maintain the body. These senses are
sense of touch, sense of taste, sense of sight, sense of smell and sensae
of hearing, Each sense keeps the body from various effects (wounds)
caused by foreign bodies. Also they inform the brain by the way of nere
impulses and take action n suitable ttme and place. We fesl the location
of our argans and our body movaments by sanaas. In spacific cases, wa
el hunger, thirst, tiredness, happinass and anger.

Generally, each sensa organ consists of two parts:

1. Principle part: contains sensory neurons that receive the stimuli,
2. Accessory part: is a structure that transports stimuli 1o the ends of
Sansory Neurnns,

Sense of Touch (Skin)

In the skin, the sensory cells (recepior cells) are distributed in
dermis layer. These sensory calis detect different senses such as fouch,
heat, celd and pain,

They diffusad throughout the bady but they are concentraled
at the fingertips, thus fingertips are more sensitive than the rast parts
of the body. Whean the receptor cells are stimulated, the touch, heat,
cold and pain are sensed. These stimuli are ransferred 1o the ceniral
nervous system by sensory nerves connectad with recepior celks,

Light
touch

kair m
Vil lriioh PG EwiTil [ LE ]



Some skin diseasas

Acne: They are tlemporary sweliings which appear on the face due o
the hormonal changes. Face must be washed daily by water and pim-
ples musin't be louched because they disappear gradually.

Warts: Caused by microbial skin infection and generally caused by
soma bactena. Mustn't be touched by hand and neceasary drugs
must be used.

Lip vesiclo: It caused by some bacteria and appears dunng some high
fever disaases,

Heat spots: They are not in the form of swellings. They appear during
poisaning and allergic disorders,

Albinisim: Disorders in melanin secretion cause changes in skin colour.

Skin Rush: Caused by hypersensitivity to som matenals such as ch-
amicals and drugs.

Fumgus: Thare ara many typas of fungus which Infact the skin. They
appear In form white spots on grodn reghens, neck, fingers and toes,

Taste Sense (Tongue)

The taste recepiors diffused on the surface of longue are called
taste buds. Taste buds parceive laste and consist of long ciliated cells;
their sanse fibers extend to the brain, The taste buds ara divided into
fourkinds according to their function; sweet buds, sour buds, salt buds
and bitter buds. The taste buds for each flavour are located in specific

regeons of the tongus,

The sweel buds are located on front tip of tongue, Gilter buds are
Ioeated on the end tip of longue, and sall buds ara located on tha front sides
of the tongue and sour buds are located back sides of the tongue.

Health of Taste Sense

This is strongly related with the health of mouth. Do not eat hot
lood and harmmiful substances which cause lesion to mucous mem-
brane covering tongue. Because damaging of muccus membrane caus-
ez damages 1o the laste buds located under the muecous membrane, Also
drinking alcohol and smoking are considerad as harmful substances
because of their damaging effects on the mucous membrare and the
nerve ends. This condifion weakens the sense of taste. It is advised
not to use the tongue for adhering stamps and papers.

{ Sease Orgams )

Figure 10.2 taste
longue (for study)

buds on
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Olfactory Sense (Nose)

There are fine nerve ands on the mucus mambrana lining the in-
ternal nasal cavity. Each of these nerve ends is terminated with a group
of nerve cells called smell receptors; these cells (smell raceptars) par-
ceive odor. Small receptors pick up the odors of different substances
and send messages to the brain by nenves. The inner surface of the
nasal cavity is coverad by a fine membrane called mueous mambrana,

Health of Oifactory Sense

Olfactory senseis directly related to respiratory system, for this
reascn we must not be exposed fo cold air current and we must clean
Eagpe 10 ETF';TL:;::.IHME the excess amount of mucous materials from the mose carefully. Fur-
y thermore, we must not use dirty handkerchief | this condifion is con-
sidered as a source of danper for health of other paople. In addition, the
sneazing must be dona inside a handkerchiel to prevent the microbe
transportation to the other pecple.

Also zmoking and exposing o toxic gases weaaken the sense of
smell and may damage the nerve ends. Exposing to the imtalive odors
for & long pencd causes weakness of this sense and sometimes may
cause 1058 of sense. For this reason we must not be exposed 1o irritalive
odors for a long penod 1o protect the sense of smaeill.

Figura 10.4 Sinuses {for study) Sinuses

They arecavities that located in skigl, Fronial sinus, Maxillary sinus
and Ethmoid sinus. Infaction of sinus causa strong headache and temp.-
orary mucus secration.

Causes of sinus inflammation

1.Poilens inhalation which increases in spring season.
2 Exposure 1o the cold air,

3.Inhalation of dust,

4. Inhakation of tha chamicals vapoures.

5.5moking

6 Drnking alcohal,

T.Flu and respiratory tract infections,

Sneazing

Figura 10.5 Inflammation ol si-

nuses.(lor shudy) It is happens by air explosion from the intemal environment by
nosa, And it causes cleaning of respiratory tracts. It also symptom of
some cold dizeasses. Sneezing individual must close the mouth and
rose with handkerchief or forearm 1o prevent spreading diseases.
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Viesion Sense (Eye)

The eye helps the human lo recognize the world around ws. By
the help of eyves, we can separate night and day, near and far and a lol
of things which adapt the human to the enviranment. Without sense of
sight, the life would ba ditficult.

Siructure of Eye

Eye is a sphencal structure and slightty flat at the anterior part.
Its diamatar i not more than 3 em. Eye (s located inside a apacial cavity
called eye orbit in the frontal bone.

The eyeball is surounded by two eyelids which are covered
with a tiny, flexible and moistly mambrane. Also this membrane covers
the front part of the eye and s called as conjunctiva,

Alzo eyes are connected with tear glanda which secrete tear
o wash the eyes from dust or forelgn particles that may enter and
damage the eye.

Eye muscles may not have the same strength and efficiency, for
this reason the weak eye that has weak muscles s directed to inside
of outside, this abnommal condition is called cross-eye. In the case of
cross-eye, the eyes do not have the same sight strength and each eye
look in a diffarent diraction.

Figure 10.6 Extarnal structure
of eya




Figura 10.7 |nfernal Structure
of Eye
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Structure of Eyaball
1. Sclera

It is the outer layer of the eyve sphere and forms the white part of
the eye. At the front of the sclera, the sclera becomes thinner, transparent
and slightly eurved. This part ia called cornaa.

2. Choroid

It Is middle part of eve sphere and contain pigments. Pupil is
made up of smooth muscles located in front of lens. & hole in centre of
iriscalled as pupil allow light to enter the eye. Behind the ins, thera is
a structure that is elastic and transparent.

This structure is called lens. The pastarior part of thea lans is more convex
than the anterior part.

Cenmal antery and
vein of the reting

Witreeus humar

Optic disk
{elind spat)
3. Retina

it is the inner iayer of the eye and it lines the eyeball, It consists
of the ands of the oplic nerva and photoraceptor that are stimulated by
light. There are two types of photoreceptors:rodsandcones in this part,
the photoreceptors are concentrated or mast closely packed. This part is
called yellow spot,

Beneath the yellow spot there are no photoreceptors where
the optic nerve leaves the refina. Since thare can be no vision at this
parl and i is called as blind spot.
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Inner Eye Flueids

There is a cavity which is located between the lens and cornea;
this cavity is called anterior chamber, This chamber is filled with a lig-
uid calied aqueous humaur. This liquid looks like the ymph.

Thereis also a cavity which is located behind the lens; this cavity
is called posterior chamber. This chamber is fillad with a liquid calied
vitreous humour. The aquecus and vilraous humours maintain the
shape of eyeball and help the kght rays from reaching the retina without
dispersion,

Vision Process

Eye is spacial sansa organ, which is only stimulated by light. i
Its structure resembles a model of simple camera. The light rays are =
collected by cornea and focused on the retina by kens. Then, the pho-
torecaptors diffused on the retina are stimulated by light rays and send
this stimulus (visible image) to the vision centre in the brain. This image
is mierpreted in the occipital Iobe of brain in the form of coloured photo
with e normal dimansions. Thase all oparations are calied as vision
process.

Funclional Eye Diseases [Physiclogical)

Eye iz infected by differant diseases. Some of them are physio-
logical and others arg microbigl, The importani physiclogical diseases
are:

1-Myopia (Short Sighted)

This dissase occurs mainly in childhood, The infected parson
can not sea the far object clearly. This bad condition may last aftar child-
hood. Myopia happens as a result of mcreasing the convexity of lens or
the corvexily of cornea or the length of eyeball. So the image forms in
frant the retina and the far objects cannct be sean well. Myopia is real-
ed by wearnng concave lens used for disparsing the light rays. Thase
lanses may ba in the form of tha glasses or contact lenses.

{ Bhort sightod )

{ Far sighted |

2-Hypermetropia (Far Sighted)

1t pecurs after 40 years old. The infacted person cannet read or-
dinary writing in normal distance. Because this person can see distant
object clearly bit cannot sge the close objects. This disease 0occurs as
a result of the convenity of cornaa and lens or the length of ayeball. So
the image is focused behind the retina. Hypermetropia can be corrected
by wearing convex lens, These lenses may be in the form of the glasses
or contact lanses. T,

10.8 Far and Shart Eya Sight .
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3-Astigmatism

The parson cannot sea the vertical lines clearly, but ha can see
the lines that pass in one direction clearty, If the curvature of the cornea
or the lens bacomes irmagular, all the reflected light rays cannot be fo-
cusad on tha ratina, Therefore, some parts of tha image formed on tha
reting will not be sharp and the infected person cannot see the objects
clearly. Astigmatism is trealed by wearing special lens of glagses.

4-Cross eye (squint)

It is & congenital disease which caused by abnormalties of eve
muscle when one of them shorter or lenger than normal . It can be trea-
ted by medical surgery.

Microbial Eye Diseases
1. Trachoma (Granular Ophthalmia)

Trachoma is a peneral dis-
easa in lrag and Middle East. A spe-
cial virus causes this dissase. Some
small granules are formed on the in- |
ternal surace of the eyelids in the
case of the rachoma.

Symptoms;

Atter the intection, increasing the eva allargy to light, increasing
tha tear production and buming in the eye appears. Patient suffers from
the foraign bodias scratching the eye. These foraign bodies are small
granules found on the internal surface of the patients evelids.

Frevantion;

We must visit the ophthaimologist when the symptoms of this
disease appear. We must keep our eyes against the flies, and we must
not use other people’s things and tools, aspacally things that have a di-
rect contact with eyes. Also the patients must not usa the other people's
tools such as towels and handkerchiefs. We must not forget the ganeral
cleankness at home, school and public places.

2. Pyogenic Ophthalmia

It is the Inflammation of conjunctiva, Some pathological mi-
crobes cause this disease. There are two infection ways; directly and
indirectly. Microbes of this disease are directly transmitted from hands 1o
tha ave by tauching tha contaminatad aquipment. Microbas are indirectly
transmitted to the ayes by flies. These microbas are transmitted from
infected eyas to uninfectad eves. This disease may be transmitted to tha
newborn babies while the infant passes through the genital passage of
mothar during the birth. This disease causes a great amount of pus sa-
cretion. Eyelids swell and become red. If this disease spreads in the aye,
it causes blindness after a short period,
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Remedy

1. We must clean the aya with warm water,
2. Wa must visit the physician immediatly.

3.hands must be washed with water and soap when touching the
patiant's ayes 1o prevant the transmission of microbes .

4. We must use clean paper handkerchiefs instead of normal cloth
handkerchiefs.

Prevention

1. Elemination of flies, the major disaase transmitters.
2, Taking care of personal cleaning.

3. checking newbor babys eyes and use suitable drop for eves described by physicion
4. We must visit the physician quickly if symptoms appear in the eyes.

Health of Eya

1. Maintain the eye clean and wash the secretions continuoushy.

2. Do not strass the ava by not reading in weak light or very

strong light diractly or under maoving |ight or inside moving vehicla.

4. Keep the eyes from entenng foraign bodies, don't rub the eyas but
wash them with warm water,

4. Keep the aves from strong sunlight and do not look directly to the sun.
5. Do not use other paople’s lools, which have a direct contact with eye.
8. Avaid the direct hit or shock.

7. Don't smoke because smoking weakens the oplic nerve of causes
sight disorders and weak vision,

Hearing Sense

Structure of Ear;
1. Quier Ear

|t consists of two parts; a cartilage part called auricle and a cen-
tral duct called auditory canal. The internal opening of auditory canal
is covered with vibratile membrane called eardrum. Eardrum is located
betwaen the outer ear and middie ear. Outar ear collects the sound
waves and transports them from air to the middle ear. The skin of the
external auditary canal secretes a waxy-like matarial. Also tha outer ear
opening is lined by a number of hairs.
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2, Middla Ear

It is unregulated cavity which extends to the inner cavities. Mid-
dle sar connects the ouler ear and inner ear. Eardrum connects the out-
er aar and middie ear, Also, betwean the middlea ear and inner ear, thera
are two openings coverad with special membrang. These two openings
are ealled round window and oval window. S0 these opanings con-
nact tha middie aar and innar ear. Middle ear is connectad with pharynx
through & special canal called Eustachian tube, The function of Eus-
tachian tuba is to equalize the air pressure on both sides of eardrum,

Inside the middle ear. there are three small bones which transfer
the sound waves into the inner ear. These bones are malleus, incus
and stapes. Tha malleus is connectad with eardrum from one sids and
connectad withinous from other side.Incus 2 located between the malleus
and stapes.

Ourter Ear Malleus Incus :'fllﬂl

study)
This part is Incatad within the temporal bone cavity. It consists of
BWo main parts;

a, Cochlea: It i a epiral coll structure (like snail) that consists of a bony
part called basllar bone and zome membrane structures called basil
membranes. The cavily between the membranes of cochlea is filled
with liquids called perilymph and endalymph.

b, Semilunar Canals: They consist of three tubes located in three
vertical planes. Each canal looks like an arched tube, The chambers
of these canals are filbed with lymphatic fluid.
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Inside the semicircular canals and cavities connacted with cochlea,
thera is a receplor organ which contains clialed sensory cells.

Tha ¢ilia are located inside a mucin layer and lymphatic liquid, The fune-
tion of these sensory cells is to send required inlormation aboul tha
body position to the ceraballm, so the body takes a proper action to
maintain its balance.

Hearing Mechanisim

1-The outer ear collecls the scund waves and Iransports 1 eardrum
(middia ear) via auditory canal.

2-The saund waves vibeate the sardrum and move the bones of middie
aar (mallaus, Incus and stapas).

J-This vibration passes into the oval window; it vibrates the perilymph
and endolymph. After that, tha sound reaches the recaptor organ.
4- Raceptor organ take these narve impulsas and sand to the haaring
centre in the cersbrum by the auditory nerve. Then, these impulses are

converted lo sensation like the onginal sound so we hear,

Figure 10.9 Machanism af haar-
ing (for study)
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@1- Dafine the tollowings:
Incus . Oval Window, Blind spot, Eustachian tube, Taste buds.
Qz2- Draw the followings and write the names of the parts:

1-Far sighted of eye,
2-Internal structure of eyse.

03- Write the causes of the Tollowings:

1-The shades of the bodias are not seen, if they ara located on the blind spot.

2- Qocurrence of cross-eye (squint) in human.

3-When hearing high voice, the mouth must be open.

4-Presence of agueows humaour and vitragus humour in aye.

&-Tha necessity of presence of pain receptor cefls (nerve cells specialized for pain) in the body.

G4- Compleie the followings:

1-Thea outer aar consists of a cartilage partcalled ...

2-Tha bitter taste buds are located at ....... of longue, whila maswmt taste buds are located at ............ of
the tongue.
3-The salt taste buds are located in ... of tongue. The bitter taste buds are located in _............of longue.

4-The eye is localed inside a special cavity found in the frontal bone which s called. ...
&.The nose secrates a mucous material which Relps . .

Q5-Write the places location of the followings:

Vitreous humour, Semicircular canals, Round window, Oval window. Agueous Malleus, Tear Glands

Q8- What are the functions (Importanca) of the followings:

Pupil, Tympanum, Eyebrows, Vitreous humour,

Q7-Anzwer the followings:

1-Explain the structure of middle ear?

2-¥WWhat is the myopia? How is il ireated?

3-Explain the visual process?

4-Exptain the hearing operation in human?

5-Wnat are the ear paria and which part is specialized with balance?
6-What ara the genaral directions for maintaining the sensa of haaring?
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Introduction

Tha body forms useful iquids which has complex structures.
Becausa, human body requires these useful materials fo perform its
binlogical activities completaly. This formation procass is perormed by
special glands, These glands extract the raw materials from the blood or
lymph and cormsart them into useful materials. This operation i callad as
sacretion, There are other aperations in the body and they are also per-
formed by glands or special organs. These giands and special organs
accumulate the harmbul matedals (liquid, solid or gas). The accumulat-
ed materials are not convarted into other materials by glands and spe-
cial organs. They are dschargad from the body by glands and special
organs, These accumulation and discharging cperations are called as
excration,

IRELR T

0

]

Differences between secretion and excretion

Figure 11.1 Glands in hurnan Secretion
body (for study)

1-Secretion is the formation of useful materials for the living organisims
1o perform thair biological activitas

2-Secration materials are liquid.
3-Secretion i perdormed by special structures called glands.

Excration

1-Excration is the discharging of harmiul materials from the bady
sich as CO, and faeces,

2-Excration materials can be solid (fasces), liquid (sweat), or gas (CO_).
3-Excretion is performad by spacial glands and organs such as sweat
glands and some digesive system organs.

Glands

Glands are the special struclures composed of a group of cells
specialized for secretion or excretion in the body. Glands are classified
acconding 1o the secration methods to:

Exocrine Glands
They are glands which discharge their secrelions inte the ducis

not into the biood or lymph. For this reason, they are also called ductile
glands such as salivary glands.
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Endocrine Glands

They are glands without ducts and they discharge their secre-
tions into the blood capillaries. For this reason they are also called dudt-
less glands,

Mixed Glanda

They are glands that secrete two types of secretions; Intermal
and external such as pancreas gland. They discharge their secretions
both into the blood and ducts.

Endocrine Glands

They discharge their secretions known as hormones they are cheam-
ical messangars responsible for the reguiation of body process into the
blood or lymph directh. For this reason the endocrine glands are rich in
blood vessels. These glands are distributed in different locatons in

human body such as;

1-Pituitary Gland

Pituitary gland = located under the brain. Because of its loca-
fion and its hormones that control the activities of the other endocrine
glands, pituitary gland is called as master gland (or it is called the sec-
ond brain in the body). Pituttary gland is about the size of a small grape.
Its diameter is about 1cm, consists of two parts; yellow anterior lob and
white posterior lob.

Figure 11.2 Pituitary gland (for
siuy)
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Some Hormones Secreted by Anlerior Lob of Pituitary Gland

&. Growth Hormona

This hormone stimulates the body to grow, For this reason a
deficiency of this hormaonea In childhood causes dwarfism and tha over
secration of the hormone causes gigantism. If this disorder happans
during the late age, the bones of the body become abnormally large
espacially the bones of limbs, tace and shull.

b. Thyrold Stimulating Hormone (TSH)

This hormone stimulates and regulates the thyraid gland secretions.

Some Hormones secreted by Posterior Lob of Pituitnry Gland
a, Oxytocin Hormone

This hormone stimulates the muscles of uterus to contract and
facilitates the birth. Alse it is beheved that, the oxytocain hormaone halps
the secretion of milk from the breasts by working together with pralactin
harmaones.

b. (ADH) Hormona

This hormone increases the blood pressure because it affects
the contraction of smooth muscles found in blood veseels. Aleo this hor-
mone gffiects the reabsorplion of water from wrinary tubules,

2-Thyroid Gland

This gland is located in front of the neck below tha lanrnx and i
et consists of two lateral lobs connecied by a bridge, and there is third upper
e = lobe called pyramid loba, and there is third lob called pyramidial lob,
. " for this reason It looks like the butterfly,

Figure 11,3 Thyroid gland and
location in human body

(tor study)
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Functions of Thyroid Gland

Thyroid giand produces thyroane hormone. Ths honmona reg-
ulates tha rate of food metabolism in the body, so It affects the general
growth. Also it affects the specialization and formation of the organs in
the body. In infants, the deficiency of this hormone causes mental de-
ficiency and delaying of sexual puberly {cretinism). But the deficiency
of this hormone causes decreasing the rale of lood metabolism, body
temparature and heart rate during the puberty stage.

Thyroxine deficiency in the body can be rasulted from the followings;

1. Thyroid gland dystrophia.

2 It the activity of thyroid gland decreases as a result of iodine defi-
ciency in the body, the size of thyroid gland increases 1o replace the
harmane deficiancy,

Socrofion oo much thyroxineg in the body can be resulted from the
followings:;

1. Increasing the size of thyroid gland.
2. Increasing the thyroid gland activity.

It the secretion of thyroxine increases, a lot of pathological
symploms appear; oo much thyraxine increases the rate of food matab-
olisrm, the body femperature and the blood pressure, Also the muscular
dystrophy occurs and the patient becomes nervous. The size of thyroid
gland starts to increase and the eyes protrude from the eye sockats (this
condition iz called as exophthalmes), The exophthalmas Is considered
as the importanl symptom of the sweiling of thyroid gland as a resull
of the secrefion of too much thyroxine, Because the swelling of thyroid
giand as a result of the thyroxine deficiancy is not associated with any
exophthaimos.

Figura 11.4 Adranal gland

3-Adrenal Glands

Adranal glands are pyramid hike structuras and thare are two
adrenal glands located on the top of each kidney. Each adrenal gland
consists of wo main raglons; cortex and medulla. Corex s tha outer
part of the gland, The colour of the cortex is yellow from oculside and
brown-red from inside. Medula is the inner part of the gland. Madulla is
thinner than cortex and the colour of medulia is brown. Each part of the
adranal gland {Cortex or medulla) has a special function. For this rea-
son, they oparale as wo indapendent glands. A capsula thal separales
them from the Kidney surraunds the adrenal glands,
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Funections of adrenal gland

A. Funetlons of Adrenal cortex
It the cortex is separatad from the adrenal gland or if its funchion
Iz stopped, Addison’s disease ocours,

Symptoms of this disease are;

- Decreasing the blood pressure, muscle weakness and disordars of di-
gastive systam. Also patient's skin colour bacomas goldan. If the patent
is not traated during aary stage, it causes death. An injection of adrenal
cortex exiract is given to the patient infected with this dissase.

||'I'1F|'DI"'|.‘3I"'IT normones secretad Oy adrenal cortex;

1. Mineralized hormones: (Aldosierone} these hormones control the
water and sall balance in the body.

2. Bugary hormones: (Cortisol) These hormones conirol the food me-
tabolism in the body.

3. Bexual hormones
Thesea hormones controd the appearanca of sexual characteristics in the

body.
B. Functions of Adrenal medulla

Medulla produces two similar hormones; their structures are
gimilar but their functions are difierent. The first hormona (adranaling or
epingphring) increases the food metabolism and heart rale.

It prepares the body for ortical situalions, emergancy and unex-
pected cases. Also this hormone affects the secretions of interior lob of
pituitary gland. The secand harmone (nor-epinephring) maintains the
normal blood pressure level in the body and alzo affects the food me-
tabolism.

Mixed Glands
Testes

Testis is & mixed gland which prodisces two types of secretions,;

External secretion; It is represented by producing semean liquid which
confaing sperms.
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Internal secretion; It is represented by producing tesiosterocne hor-
mona that aflects the appearance of secondary sexual characteristics
in the male. If the internal secretion of testis increases in aarly age, the
secondary sexual characieristics appear in early age in the male. But its
daficiency causes opposile action,

Ovaries
Owary is a mixad gland which produeces two types of secrations;
External secretion; It is reprasented by producing the ovum (egg).

Internal secretion; It is represented by producing cestrogen and pro-
gasterone that affect the appear

Pancreas
Pangreas i a mixed gland which produces two types of secretions;

1-External secretion; It is represented by producing digestive enzymes.
These digestve enzymas are produced by acinary cells of pancreas,

2-Internal secration; It s reprasented by producing insulin and glucagon
hormanes. Insulin decreases the blood sugar level; glucagon increas-
a5 he blood sugar level. These hormonas are produced by Islels of
Langerhans. Islets of Langerhans are discovered by German scientist
Paul Largerhans in 1869,
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Review

Q1-Define the followings.
Endocring gland, Exacring gland, Mixed gland

G2- Completa the followings.

1-The hormone which s secrebed by the thyrod gland s ealled ... ...
2-Piturtary gland is located m .. ..oveivieeniens

3 The thyroid gland is located in frontof ... balow the ............ direcily.
4-The adrenal gland is located in ...

& The ADH hormone is secreled by the posterior lobof.................

G3- Glve an example for each of the lollowings.
Mirxed gland, Exocrine gland.

Qd- Write the locationof the followings.
Pituitary gland, Thyroid gland, Adrenal gland.

Q5- Write the functions of the followings.
Thyrowine, Ovary, Pancreas

Qb-Answer the followings.

1« Write the hormoneas secrated by the anleror lcbe of pituitary gland.

2- Classify the glands according to secretion mathod and give examples for each of them.
Crvary, Liver, Salivary gland, Gastric gland, Adrenal gland.

3- Wite the imporant hormones secrated by the cortex of adrenal gland and write importance of each.

4- What are the differences between excretion and secrefion?

5- Wrile the factors that cause the thyroxine hormone daficiency and secretion of tao much thyroxine hormonea
in thyroid gland.

B- Draw the endocrine glands and mixed glands located in the human.

7- What are wmlats of Langerhans? What is thier location? What is thier importance for the body?

Q.7 -Correct the following statements.

1. Soma glands secrete usetul materials and other glands secrate harmful material.
2 The hormones are secreted by endocrine and mixed glands,
3. Thie hormonas are accumulated in cavities insida the corlex of adrenal giands.
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Introduction

During your life, you are exposed 1o many diseases.
When some microbes panatrate your body, they cause some diseases.
Also, you are exposed fo some unexpected infections that cause some
inflammations that aflect your biological activities. These tactors affect
the human body and retard s activities, There is a sufficient force pro-
vide our body fo resist the harmful and exernal tactors, this force is
called immunity.

Immunity is the ability of the body to resist many diseases and
it has a great importanca to profect our haalth. So, tha immunity must
ba studiad in detail, bacausa of its impartance.

Immunity is divided into twe main types;
1. Matural immunity 2. Arfificial immunity
Natural Immunity

It i= an immunity which is formed in the body naturaily. Which
means the body gains natural immunity by itself.

Thera are Ihree types of natural immunity;

1- Inherited Immunity

It iz an immunity which is transmitted from parents to the individ-
uals inhearited by genas.

2-Congenital immunity
It iz an immunity which is gainad by mother's blood during the fe-
tal growth or mathar's milk during the breast-laeding. After tha birth, the
Intants gain immunity against some disgeases such as some contagious
dissases ke measles, smallpox, infantile paralysis and other dissases.
This mmunily disappears gradually after a few months.
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3- Acquired immunity

It iz &n immunity which is gained by patholegical méicrobes entar-
ing the body. When tha microbes anter the body, the body produces an-
tibodies against these microbes. Sometimas, when the microbes enter
the human body the amount of microbes may be insufficient 1o cause
the dissasa. S0, the body produces antibodies against thasa microbes.
After a short ime, the human body gans the immunily agamnst this dis-
ease for a long period or short pariod such as small pox.

Artificial Immunity
It iz an immunity which is gained by vaccing and serum artificially.
There are two types of artificial immunity;

1- Pogitive immunity

It = an immunity which is gained by vaccines. After the human s
vaccinated with a vaccine that contains dead or weak microbes or toxins
of thase microbes, these matarials enter the body and cause irritation in
the body. Then, the body produces antibodies against these microbes
and their taxing to prevant the infection with this disease. This Immundty
is for long periods (normally for few years).

2- Negative immunity

It is an immunity which is gained by serum, The antibodies are
given ta the body by vaccination with serum which contalns antibodies.
Firstly, pathodogical microbes are given o the blood of some animals
and antibodies are produced in the blood of these animals. Afier that,
these antibodies are takan from the blood of these animals and given
ta human blood. So, human body gains immunity against this specific
dizease such as serum against tatanus, rables, hapatitis virus and othar
diseases. This immunity is called negative Immunity.
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Serums and Vaccines
Serums

It iz & liquid material prepared from human blood plasma which is
previously infected with a certain diseass, It includes antibodies against
a certain disease and it is used for protecting from a certain disease, 5o,
It provides immunity against the diseasas. It is prepared from the blood
of some animals such as horses and cows,

After the certain microbas are injected to these animals, the antibodies
are obiained against ihis disease and then these antibodies are inject-
ed o the human body by sarum. So the necasaary immunity is gained
against this disease. These sera are prepared by special technical
methods in special laboratories and stored in ampulla or fubas under
the low temperature; it is then given to human in certain doses.

Vaccines

The vaccine is prepared from death or weak pathological mi-
crobes or thelr toxing, They are manufactured by special technical math-
ods and then stored under the low tampearature; It is than injactad ta the
body when it is needed such as triple vaccing which is injecled in many
dosas to gain the active iImmunity. Also, Infantile paralysis vaceine, he-
bercuicsis vaccine, measkes vaccing and mumps vaccing are the other
axamples of the vaceines.

Immune system Diseases
Acquired immune Deficiency Syndrome |AIDS)

Tha firat diagnosizs of AIDS was racorded in 1981. The numbar

of the counfries infected with AIDS was B countries in 1581, After that,
this number Increased and reached 184 countries in 1922, According
to the world health crganization [WHO), the number of paople infected
with AIDS reached about ten or eleven millions people; men, women
and childran in many countries in the world in 1991,
Immiinity deficiency is a final stage of infection with virus which causes
this disease. The incubation period of AIDS may be ten years; the infect-
ed parson may look haalthy for many years. During this period patient
has ability to transfer tha infection to othar people. This diseasa starts
by action of virus which causes this disease; it attacks and destroys the
body celis which are responsible for defence against the dizeases. So,
it leads to the weakening of the natural immune system of the body. Be-
causa of this effect, this disease s called acquired immune deficiency
syndrame.
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Symploms;

Balore the body Iimmune system is completely desiroyed, the first symp-
toms of AIDS are the followings;

1-High body temperature and sweating 1asts for few weeks.

2-The lymph nodes swell, especially in the neck and axillary.

-Dry coughing and constriction of breathing appear, lasts for few weeks,
4-Chronic diarrhea occurs; this condition lasts for few weaks.

Prevention;

1-Betore the blood transfusion, blood must be tested.

2-Giving commect information about the infection with AIDS.
3-Education and announcing have vital role o prevant the outbraak of
this disease,

AIDS k& vary dangerous dissase because of the following:

1-The infected person does not feel any symptoms for many years and
s0 the virus can be transmitied to the other peaple.

2-There iz no drug or vaccination o discharge the virus from the body.
3- Virus that causes AIDS =tays in the body forever.
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Examples of Vaccination against Diseases
Tuberculosis Vaccine

Thiz vaccing iz alko called BCG. It is necessary 10 vaccinate
the newborn infants from the first to fourth week to gain the immunity
against tuberculosis disease. It provides active acquired immunity

Triple Vaccine

Triple vaccine provides immunity against tetanus, diphtheria and
wheoping cough. Thisvaccine is ghven to the infants in three dosas onca
a maonth for three manths. The first dose ie given to tha infant durng the
third month of the infant'z age. The sirengthening dose is given at end of
first year of infant’s life and then the second strengthening dose is given
at the entrance of pre-primary school,

Infantile Paralysis Vaccine

This vaccine is given by the mouth in the form of drops in thres
dosaes. This vaccing is givaen with triple vaccing at the sames time. it
pravidas immunity against Infantile Paralysis,

Meazles Vaesing

This vaccine is ghven in ona dose at the and of the first year of
child's lifie. This vaccine prolects the child against measles disease.

Geman measles (Rubella) and Mumps Vaccine

This vaccing is given in one dose and profects the body against
these diseases collsctively. The Garman measles vaccina is more Im-
portant in girls acconding io the boys, Because, it provides immunity
against the congenital heart diseages that affect the fetus.

Smallpox Vaccine

This disease is caused the death of a great number of people
The vaccing ia ghven by making a serateh on the skin surface and drop-
ped on the scratch, After that, press on i This vaccine provides imm-
unity against tha dangerous smalpax for threa yaars at leasy it may ba
repeated avery thrae vears.
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Typhoid Vaccine

This vaccing protects the person against the typhoid disease,
This vaccine i given to people that are exposed to the danger of infec-
tion with typhoid disease as a result of bad living conditions especially
finods, wars and soldier camps. This vaccing may cause some adverse
alfects such as inereasing the body temperature, headacha, and body
pains tut these adverse effects dsappear alter two days.

Cholera Vaccine

Thés vaccine is used when the danger of cholera ocoure.

Yellow Fever Vaccine

This vaccine & given to people infected with vellow faver, as-
pecially people traveling to the places contaminated waith this disease.
This vaccine s given by injection, as it is known thal this disease s not
presant In lrag.

Meningitis Vaccine

This vaccie is given o body during the outbreak of this disease
in limitad regions.
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Review

G1-Define the followings

Vaccinas, Artificial mmunity, Acquired immunity, Inhertad Immunity, Conganital immunity,
Q2-Complete the followings

1-Triple vaccine contains the antibodies against the . st AN o L dis0ane.

2-The vaccine against tuberculosis disease is ua!iﬂ[:l Lo e
3-The vaccine against meningoencephalitis is given :tumg ﬂ'ua

a-The immunity |5 dividad into two main groups which are 1.. -.-.:_'_'.'_'_'z"_'_'_'_'_'.'_'_'_'_'__'_'

Q3- Answer the followings

1- What is tha triple vaccina? Explain it briafly.
2- Define the natural immunity and write the types of it
3- What are the differances batween the serum and vaccine?
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Introduction

Human body gets infectad body many diseases during e span
and most of thesa diseases are depend on age. For example Infantile
paralysis and small pox diseases not infect the adults. Hypartension,
different heart diseases and diabetes mostly infect the adulis. We going
to study some common and important diseases in this chapter.

Pathology

It k& a branch of biclogy which deals with symptoms. causes, di-
agnosis, treatment, infection types and prevention for different diseas-
as. Health means having no phyeiological and peychological disorders
in the body. Some diseases |ast for a short time like commaon cold and
flu but some diseases last for along ime like tuberculosis.

Remember

Contagious diseases: Typa of diseases which spread from one person
1o another like; luberculosis, cholera, fivand diseases which are caused
by virus, bacteria and fungi.

Epldemic diseases: Thay are microbial diseases like: cholera, com-
mon cold, swine fluand plague.

Local diseases: Diseases which are peculiar for a specific area like
malaria.

Chronie diseases: Type of diseases which are contnuing during life
span of patient like diabetes melitus and hypertension.

Genetical diseases: Diseasas which pass from parents 1o off-springs
by ganes.

Recover pericd: Itis peried aftar treatment of infection.

Incubation period: It is period until appearing of symptoms of diseass.
Individual carries the microbes during this pariod.

Nufritional diseases: Type of diseases which appear by deficiency of
different nutriants. Night blindness caused by deficiency of vitamin A
while anaemia appears by deficiency of iron.

Viral diseases

Viruses are parasite and linkage betwean living and non-living
things. Virus means paison in Latin, They crystallize out of living things
but alfve in thair host. Viruses are discovered by Russian scientist Dimitr
Ivanovisky. Viruses consist of genetic material (DMNA or RNA) that cov-
arad by a protein coat without any organelle or cytoplasm. They have tail
for connection of host cell, Also we have to Know thal antibiolics which
are used in bacterial infections have no effect on viruses,

Infantile Paralysis

NN a0 NS ey A virus causes this disease. This dissase starts with
sign scientist Dhmitr Iva nowlsky fever and then the body m o | & paralysis
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This disease is usually sesn in children but rarsly is seen in adults,
When tha virus enlers the body through the mouth, the infaction occurs.
It reachas the digestive tract and then fransferred to the nervous system
eapecialy nerve cellz found in the spinal cord and sometimes trans-
lerrad to the medulla oblongata. The incubation parod of this disease s
about 10 days.

Sympltoms;

1-Child's body temperature increasas and headache oocurs. Also
neck and back muscles stiffen.

2-MNenwmus disorders, inappetence, vomiting and weight loss occur.
3= And after few days, the paralyeis occurs in lower and upper limbs.
4- In acute cases, paralysis reaches the chest muscles; consequently
raspiration is retarded and suffocation symptoms appear. the rest body
muscles remain healthy; for this reason, the paralyzed muscles
become palnful.

Remedy

Infected child must be taken to the hospital to have necessary
treatment. The muscle paralysis may disappear or partially remains, tha
recOvVEry may ocour in simple cases.

Prevention;
The infantile paralysis vaceine is given to children indorm of drops
from mouth cne dosa per month for three months,

Rables

This diseasa infects human and some animals such as dogs,
foxes and cats; akso it infects horses, cows and cattle. It causes certzin
daath for human and animals, The patient can get nd of the rabeas dan-
ger by giving him serum against rables during insubation period. A spe-
cial virus cafled rabies virus causes this disease, This virus is found in
infected animals such as dogs. If the infected dog bites the human, the
virus anters the blood circulation. The incubation period ks about 30-70
days.
Symptoms;

This disease staris with fever and than strong spasm occurs in
swallowing muscles. These muscles contract as a result of simple caus-
a5. Such as when drnking watar thass muscles contract therefare the
patientl can never drink water. This spasm may include chest muscloes
and the patient becomes annoyed. At the end, general paralysis occurs
in the muscles and patient dies within one week.

Pravention;

The animal which bites the human must be examined in veterinary hos-
pital in order fo find out whether the dog is infected or no. If the dog lives
more than fen days, no need to take any preventive action. If the dog
dies during this period, the dog was infected with rabies. For this reason,
the animal is sant fo special laboratory to examine the dog's brain o
make sura of infection.
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In case of the certain infection, a special serum {if i a serum against
rabies) is injectad to the patient in lorm of the specific doses (o obtain
immunity bafore the symptoms appear and the patient s saved from
certain death.

Some bacterial Diseases
Meningitis

Spherical bacterla caled meningococcus cause this disease.
These microbes are camed by spray discharged from the patient's
mouth during talking and cause this disease. When the microbe enters
the human nose, the infection occurs and passes to the throal. After
that, it reaches the blocd circulation and then reaches the meninges
which cover the brain. At the end, it passes from meninges to the me-
ningaal fluid of tha brain.

Sympioms;

After the incubation pariod which lasts a week, the body tam-
perature increases. Then, the patient suffers from sirong headache and
neck stiffness, Also the patient is affected by the light and feels drows-
iness, Finally, patient bacomes unconscious. Tha diagnosis of this dis-
easa s done by laking the samples from spinal liquid connecled with
the meningeal Bguid of the brain.

Tetanus

-Mermal and intecied Meninges-

A fine bacillus called Baclllus fetanl causes this disease. This
microba has abilty fo form spores. Thase spores resist the heal and
gleriizers because of this they remain in the ground for many yaars.
The infection of this dizsease occurs when these spores enier the body
through the wounds contaminated with soll containing these spores.
Thasa microbes reproduce and discharge thelr taxing into the body,
these toxing are transported into the spinal cord by peripheral motor
nerves and then into medulla oblongata in the brain, These spores may
enter the umbiical cord of new bormn infant, when the umbilical cord is
cut by tools contaminated with spores. After a short incubation pericd,
the new bom infant suffers from the symptoms of this dsease and they
causa certain death. For this reason the umbilical cord must be cut with
sterliized sckssors during the birth and dressed with sterilized dresses
to prevent the baby from the infection of this dangerous disease. The
tetanus s 8 dangerous disease which has high percentage of death.
The infection of this disease is prevented by using triple vaccine for all
infants and childran,

Symploma;

The incubation period of this disease i 5-21 days. At the begin-
ning of this disease, the throat and jaw musdes stitfen, and that causes
difficulties to open the mouth and to swallow the lood, After that, the
stiffness reachas the neck, back and abdomen muscles, Patent's face
takes a special shape.
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Pains are sean in stiffened muscles and that causes flexed muscle dis-
ordars slimulated by cold, light or sound which increase the hearl rale
and body tempearature, In some cases, the patient dies from suffecation
and respiration failure or heart failure. Also dangarous additional symp-
loms may occur such as tuberculosis.

Parasitic Disecases

Malaria
It is caused by a unicellular parasitic organism which nfects the
red blood calls.

Symptoms;

1. Body temperature increases and decreases temporary and hard shiv-
aring is sean.

2. Gaparal weakness, lirsdness, anaemia and pale face js sean.

Treatmeni
Visiting the physicaan and doing blood analysis,

Prevention
1. To dry the damp areas clased 1o the residential placas.
2 \isiting tha physiclan whan any of symptoms seen.

Bilharzia

Eilharzia is an important and dangerous disease of urinary ays-
tem. It is caused by a flat worm which is called Bilharzia worm., Its larva
enters the human body by contaminated water during swimming or by
using this contaminated waler to drink or wash.

Symploms;
Presence of tha blood in the uring, pains in the bladder and prasance of
burning during urnation,

Treatment
1. Analysing the urine and looking for bitharzia egos.

2. Using suggested drugs.

Fravantion

1. Pravant childran from swamming in contaminaled water.
2 Prevaent from river water directly for washing or drinking.
3. Announcing hygienic information about disease,

Englostoma

The Englostoma worms Infiact the small Intestine. Englostorma
worm sticks 15 strong teath 1o the intestinal mucosa. It starts 10 suck
the blood and causes the anaemia. Also this worm excretes its oxic
materials which affect the patieni health. This diseasa spreads amang
the farmers.




( Chapfer - 13 ) I

Howeervar, in Irag the infection with this disease is reduced greatly by
announcing the hygienic infarmation batween the people.

The sex is separated in the Englostoma worms. Thara are male
and female worms. Length of male 3 10 millimetres and its width is
0.5 millimetres. Its posterior end is wide, fiattened and slightly archiy. It
contains special structure which helps the mating. The length and width
of fernale are slightly more than the male's length and width, Also its
posterior end is pointed.

Englosioma worm life cycka
{lor study)

The patient feels emaciation, tired, inappetence, indigestion,
Also the patiant fesls abdominal colic in acuts cases. The face of patient
becomes pale because of anaemia and also patient feels respiratory
difficulties which lead o haar paralysis in chronic casas,

Prevention;

Datecation an tha ground must not be allowed., Also, we must wash
the fruits and vegetables before eating them.
Flal Worm

It is a flat worm which livas as parasitic in tha human small intes-

tina. Tha final host of it is human but the intarmediate host (s cows and
catthes
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These waorms are hermaphrodite; length of each one reaches 5- 10
meters. 1 has a head called scolex and four hooks which provide the
attachment of worm ta the infestine.

After the scolex, a short neck and wide-fiat body segments called pro-
glottis are found. Proglottis are iocated near the neck and characterized
by being immature sexually. After the immature segments, the mature
segmants are found. Mature segments contain male and female genital
systems whils the final segments contain a branched uterus filled with
fertilized eggs. These final segments are called gravid segments {adult).

Symploms;

The gravid segments of tapeworms are observed in the faeces of
patient, These segments are wide and white which are similar fo seeds
of white courgette are seen. The patients feal indigestion, inflammation,
and slight abdominal pain and patient’s appelile increases.

Prevention;
Defecation in the open air must not be allowed and uncocked

meats must not be eaten, Also the hygene must be considered. When
the infection occurs the physician must bo visited.

Flat worm life cycle (for study)

It affecis the paople in different agas especially the childran. Tha
female worm is small in size and its length is about 10 millimetres, its
posterior end is pointed and straight. The male is about 4 millimetres
and there is a simpha bend In the anteriar end of the maka warm,




Exyouris worm life cycle
(for study)

( Chspter - 13

)

Its posterior end is strongly benced into the abdeminal surface; this
bending gives the male worm a shape of guestion mark. They live in
small and larpe intestines. During the night, the famale worms move into
anal duct for laying the fertilized eggs. This process causes annoyed

anus itching.

Symptoms;

The infected persan suffers from strong anal itching especally
during the night. This itching may cause redness in the skin, ulceration
and inflammation. Alzo it causes night urination and in some caszes this
worm may cause abdominal pain, fainting and inappetence.

Pravention:

1-Mails timming

2-Washing hands with water and soap before sating and after defe-

cation.

3-Washing under wears with boiled water for killing the worm eggs.

4-Washing fruits and vagetablas balora aating tham.

Embryonated eggs
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Physiological Diseases
Kidney diseases

There are many factors which prevent kidney from normal func-
tioning. Hypertension, diabetes, kidney stones and cyst formation are
some of these factors.

Symptoms;

1. Pain during urination.

2. Swelling in fingers and face.

3. Skin changes to yellowish colour.
4. Inappetence and vomiting.

Treatment;

1. Blood analysis for urea concentration.
2. Using drugs suggested by physician.
3. Kidney transplantation if it is available.

Prevention

1. Avoiding hypertension

2. Smoking and drinking alcohol must be prevented.
3. Taking enough water especially in summer.

Stomach and Duodenum Ulcer

There are different factors which cause ulcer like, alcohol, smok-
ing, some bacteria, ingestion of much pickle and stress.

Symptoms;

1. Strong pain and burn in stomach.

2. Swelling in stomach, indigestion, gaseous and vomiting.
3. Lose of weight.

Peptic ulcer

Treatment;

1. Visiting the physician and doing necessary analysis including the en-
doscopy.

2. Balance the diet and taking drugs periodically.

3. Avoiding hot, sour food and pickles.

Prevention;
1. Avoid smoking.

2. Avoiding sour and fatty meals. el
3. Avoiding gaseous drinks because they increases the acidity of -Stomach ulcer-
stomach. (for study)
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Breast Cancer

Symptoms

1. Hardening in breast region.

2. Appearing of some nodas and thickneass in breasts,
3. Bleading from nipplas.

4. Unaqual size of breasts,

Pravention

1. Aveid alcohol and smoking.
2. Mothers must nurse the chidren bacause it increasas the circulation,
3. Visiting the physician when any symptom is sean.

Treatmeant

1.0nily the tumour is removed by surgery it diagnosad in a short pariod
but all of organ can be removed if diagnosis is late.
2 Drugs must ba used in determined dosages periodically,

Sport and Health

There are many good effects aof spart on human health like;

1. Increases circulation and remove the unnecessary materials from the
beody.

2, Supports the Immunity.

3. Helps to balance the body weight and remove the fats.

Smoking and Health

Smoaking is a disaster for humanity and |1 cause many diseases like:

1. lung cancear.

2, disorders in heart and arleries,

3. Stomach and duodenum ulcer.

4, inappetence, conceniralion disorders and anaemia.

5. Nicoting accumuiates af the blood vessals al the end of fingers and
toas block them and cause loses of these body parts.

&, diabetes and hypertension symptoms.

7. Bad breath, rotten teeth, gum Bleading and mouth inflammation.

Passive smoking

Taking smoke from snvironment but not using it directly. So you
must avoid of baing together with smakers atl home, vehicles or anmy-
where else. It causes lung inflammation especially in babies.
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Drugs, Alcohol and Health

Alcohal

It is tha most dangerous disastar for health and sociality. Thara
are some bad effects of alcohol,

1. Gradually alcohal poisonireg.
2. Stomach, duodenum woer and colen inflammaticn,
3. Hypertengion, artericsclerosis and haart attack.

Drugs
It is & big dangerous youth problem for many countries, it causes
increasing of crimes, burglary and bad habits.

Drugs are harmful for humna health because of the followings:

1. Increases possibility of infection of some dissases like AIDS.
2 General weakness, inappefence and mmunity decreases.

3. Decreasing mental abilities.

4. Peychological disorders.

Pollution and Diseases

Chemical Pollution
il refineny, ckectrical generators, pesticides, artificial fertilizers,
chimney of factories ara all produce chemicals that pollule enviranment,

Physical Pollution

It is type of pollution that changes the physical conditions. Dust
particles in air, nuclear ractors, radicactivated slaments and radiafion,
These types of poliutants cause the diseases like cancer, asthma and

other respiratory system diseases,
Biological poliution

Sewage waier, medical wasies and many products discharged
by foed industry. All thase factors cause the diseases like, choelara, viral
dizeases, diarrhoaa and soma other diseases,

Dust and Human Health

Drust and sand cause different disease in human body as; asth-
ma, uberculosis, sinbigiis and some othar lung diseases. And also they
causes the alergie ave and nose disorders. We are exposed to many
dust storm each year due to the drought and geographical kocation of
country. The best way of prevention fraom it is fo; keep doors and win-
dows closed, not going out in storm and wearing mask.
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Review

Q.1 Define the followings?

Incubation pariod, Proglottis, Hermaphrodite,

Q.2 What are the symptoms of the following dissases?

Breast cances, Exyouris worm, Meningitis.

Q.3 What are the incubation period for the fellowing diseases?

Polio, Aabies, Telanus.

Q.4 Whai are the causes of the following diseases?

Ulcar, Bilharezia

0.5 What are the diferences between contagious disease and genetical diseases,

4.6 Explain the lile cycle of flatworm?
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Intreduction

The human body nesds the food 1o perform its all functions and
melaboilc actvities. Food deliciancy known as malnutrition may causa
special diseases such as rickets and anaemia etc. The food i not com-
posed of only a single material. It is composed of many nutrienis which
include carbobydratas, fats, protains, vilaming, mnerals and water,

Carbohydrates

Carbohydrates are considerad as an important material among
the food stults which provida anemgy to thea body, Carbohydrates consist
of the fcllowing elements; Carbon, Hydrogen and Oxygen. Carbohy-
drate is a plant product, Carbohydrates are divided indo following types;

1. Monosaccharide (simple sugars): thay are simpla struciures. They
have sweet taste and they dissolve In the water such as grape sugar
{glucose) and fruit sugars (fructose), These sugars are monosaccha-
ride. Two malecules of monosaccharaides come together and form di-
gsacchandos such &3 lea sugar (sucrose] and milk sugar (lactosa).

2. Starch: Long chains of glucose form starch in plants. Thase new
products can not dissalva in the water such as dextrin and starch. They
are found in the cereal grain, potato and legumes. The human can use
starches as diets attar forming ditferent food molecules from starch
such as bread, pastries and cooked dists,

3. Cellulose: It is a carbohydrate which contains hundreds of mono-
saccharaides. Thesa monosaccharaides are combined fo each other
arvd form a complex material (callubosa) which s not digested in humsan
digestive system. It helps to push the waste materials into the large in-

testing and prevants tha constipation.
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Lipids (Fats and Qils)

Fats consist of carbon, hydrogen and oxygen in different per-
centages but nat the same percentages as in carbohydrates and it is
an imporant scurca of enargy bacausa it produces more anargy than
carbohydrates. Also the excess amount of carbolwdrates are stored as
fat in body especially under the skin, this process helps 1o keep the
constant body temperatura. In addition, the fats are considersd as an
important source of vitamin D, whan the body is exposed bo the sunlight.

There are two types of fat; plant fats and animal fats, Plant fats
ara found In aily fruits such as coconut, olive, cotton and sesame seads
atc. Animal fats are found inmeat, milk, eggs and their products. Animal
fats must be consumed orderly and properly because fats stay in the
stomach longer and cause the delaying of digestion. Also the axcess
armount of fal causes abesity which causas the other diseases such as
high blood pressure and other heart diseasas.

Proteins

Proteins are the nutrients which consist ot carbon, hydrogen, s :
nitregen and cxygen. Also they may conlain sulphur, phosphorus, iron, | R
iodmne, copper and calzism. The proteins ane found in different types of
meat, eggs, mik and their products. They are also found in some fruits
and legumeas (chickpea, baans and lantil).

In & heaithy human, the amount of daily protein reguirement is
batween 70 and 100 gr. But the patents which have chronic diseases
need gxtra amount of proteans 10 prevent the loss of waight, In addition,
profeins are important to form celis,

Vitamins

They are complex structures found in [ifle quantities in differact
types of food. They are produced by autoirophs but some of them are
produced in human body also. Vitamins A.B.LLK are produced in human
body. The human needs them in Hitle guantity. but they parfarm Impor-
tamt functions and halp the bisdogical activites of body cells, Most of tha
vitaming are discovarad along time aga,

Maost vitamins are destroyed when they are exposed to the high
lemperatura. Some vilamins are slored in the body while the excess

amount of them is excreted from the body. P—— Chilk Pepper T
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Vitlamins are divided into hwo groups;
1 -Water-soluble: B-C 2-Fat-soluble: A-D-E-K
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Water Parecan! in Same
Rich Water Foods

Minerals

Differant lood matarials contain different amounts of minerals
and the human body requires minerals in small guantities. These min-
erals are needed for formation of body cells, bones and teeth. Also it is
needed for bood clotting. confractions of muscles. Also they needed fior
food metabolism such as aming acids, fatty ackis and sugars. Ragulate
the water balance and heartbeat in the body. The reguirement of the
body to this minerals increasas in hot weather,

Water

The water is necassary for all bving things. Thea quantity of water
in the body s about 60% of body weight. The protoplasm of every cell is
predominantly composed of water. Also waler is the main constituent of
all bedy fluids, tissue fiuid and blood plasma. Human consumes water
continuously by direct drinking of drinking liguids or it is found in dists.
Watar periorms the vital functions in the body. The body excreies the
watar with uring, sweal, faecas and expired air during braathing. Some
water is formed insida the body when the food materials are coddized in
the: regulation circles of the body.
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Nutrition and Helath

Mutrtion effects body health in direct way. Ve oblain necassany
energy for our bodies from foed. Each type supply the body with differert
source of enargy such as: sugar which is absorbed directly by the body
and transfered by blood to all cells and tissues in the body.

Dwr nifrition systern must be balanced due io differncy or increasing
of any nutrition source causes cerlain diseases. For example: High saltl inta-
ke causes high blood pressure and thyroid gland functional disorder,

Increasing of fat intake causes obesity and heart diseases such as
sclerosis.

Vitamins diffency {such as vitamin A) causes Mycialogia or (night
blindness).

To have halathy nutrition system, dermine food groups prasented
by (food pyramid} which i consederad as a guide for cur bodies neads for
each focd group,

The Food Pyramid and Healthy Food Amounts Per Day
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Review

Q.1 Define the followings:
Starch, Water Soluble Vitamins, MonsSaccharide

Q.2 What is the meaning of food pyramid?

0.3 Give examples for some nutrition dissases.

Q.4 What are the sources of the following:
Vitamin C, Plant Fats, Vitamin D, Proteins







