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ANATOMY AND PHYSIOLOGY

Module (1)
Basic Human Anatomy

Human anatomy is the most complicated one among living animals and made up
of many small structures as in the diagram below.

Atom = an atom is composed by protons, neutrons and electrons and is the sim-
plest form or part.

For example: oxygen atom, carbon atom, sodium atom

o Atom
‘ Organ
) Molecule system g

Macromolecule [ o5

Molecule = It is called molecule when composed of two atoms or more than two atoms.
For example,

Water molecule (H,0)

NaCl - also called table salt
Glucose (CgHq,0¢)

Proteins

Carbohydrates

Lipids

1. CELLS

Cells are the smallest and simplest units of living matter composed of many mol-
ecules and visible only under microscope.

Some living creatures are unicellular while some including human are composed of
millions of cells.

There is only one cell in human at the stage of fertilization and multiplication fol-
lows after this stage. There are many kinds of cells in human body.
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ANATOMY AND PHYSIOLOGY

Rod cell Hair MNerve cell
ineye cell

Muscle cell ¥

Composition of Cell

e Cells contain cell wall, nucleus and cytoplasm.

* The wall divides external and internal, keeping the cell shape. It controls the pas-
sage of chemicals inside and outside the cell.

* Cytoplasm is mucus like jelly and contains small particles.

* Nucleus or center of cell includes DNA or genetic material. Cellular reproduc-
tion takes place at this point to increase growth, to repair damage and to replace
deaths.

* Lysosome lyses the materials that come inside cells and bacteria.

* Mitochondria are the place of cellular energy production.

2. TISSUES
* Tissues are group of similar cells that perform a specific function. The basic types of
tissues in the human body include -
= epithelial
= connective,
= muscle, and
= nervous tissues

3. ORGANS

* Anorgan is an organization of several different
kinds of tissues so arranged that perform a special
function.

* For example, stomach is composed by muscle,
nerves, superficial and internal layers.

4. SYSTEMS

A system is an organization of varying numbers and kinds of organs so arranged that perform
complex functions for the body. The major systems in the human body include:
1. Cardiovascular System
Respiratory System
Digestive System
Urinary System
Reproductive System

vk wN
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ANATOMY AND PHYSIOLOGY

6. Immune System

7. Endocrine System

8. Musculo-Skeletal System
9. Nervous System

10. Integumentary System

Where does the energy come from?

* Cells can produce their own energy.

* The energy comes from the food we eat (carbohydrates, proteins, fats). Before food
can be processed into energy large substances (molecules) must be broken down
into their basic units. This step is known as digestion. Most of digestion takes place
in the digestive tract (GIT) of humans (see gastrointestinal system).

Complex food molecule Basic Units
Proteins Amino acids
Carbohydrates Simple sugar (e.g, Glucose)
Fats Fatty acids and Glycerol

An important source of energy for cells is glucose.
Glucose + oxygen (0O,) = CO, + H,0 + ENERGY

* Fats (or lipids) and proteins are also metabolized to produce energy.
* Cells are able to produce, store energy & release that energy in appropriate
amounts when needed.
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ANATOMY AND PHYSIOLOGY

RESPIRATORY SYSTEM

Nasal cavity

Larynx (voice box)

Trachea (windpipe)

The respiratory system includes:
* Nasal cavity
* Pharynx (throat)

* Larynx

e Trachea

e Bronchi

e Bronchioles
e Alveoli

e Pleura

The nasal cavity
* When airis inspired, it passed through the nostrils and enter the human body. The
nose:
= adjust entering air to be same with body temperature
= moisturize the air
= remove dust and dirty things in the air

Pharynx
* Food we consumed pass through pharynx into stomach and intestine. The air en-
tered through nose is also carried to respiratory tract via pharynx.
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ANATOMY AND PHYSIOLOGY

Larynx (voice box) Voice Box
* Situated between pharynx and trachea.
* Adam’s apple (the cartilage of voice
box) is more prominent in males.
* Thyroid gland is located in front of lar-
ynx, external to respiratory tract.

Epiglottis
* Situated at the entrance of voice box 1
and covers to avoid food and fluid togo  Larynx—
in lower respiratory tract during swal- - )
Iowing. Top view

Trachea
* Thetrachea is a tube between the larynx and the bronchi. The trachea is situated in
front of the oesophagus in the thorax (chest cavity).
* The trachea is composed of cartilage rings, to maintain the tube open for the pas-
sage of air.
* Atthe end, the trachea is divided into the right and left bronchi.

Bronchi
* Theright and left bronchii that bifurcates at the end of trachea enter the lungs.

Right main
stem bronchus Teaches
Right lobes /
Leftmain

bronchi

Bronchioles

10 Community Health Worker Manual
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ANATOMY AND PHYSIOLOGY

Lungs

The lungs are spongy paired organs (left and right lungs) situated in the thorax (chest cavity),
on either side of heart, responsible for gaseous exchange. Inside the lungs, the left and right
bronchi bifurcates more into small bronchioles and then enter into alveoli. Alveoli are the
location where gaseous exchange takes place.

Bronchioles

Bronchioles are the smallest wind tubes that connect between bronchioles and alveoli. Their
walls are not composed by cartilage, but composed by smooth muscles that allows for open-
ing and closing of bronchioles.

Alveoli

Alveoli are very small portions and their walls are covered with capillaries. The inspired air
enters into blood vessels at alveolar level and the utilized deoxygenated air gets back again
into alveoli via blood vessels and then is expired outside.

Pleura

Lungs are covered by two pleural membranes and there is small amount of fluid in between
lung and pleural membrane. That fluid functions as a lubricant for gentle movement of two
pleural membrances during inspiration.

Diaphragm

Diaphragm is located at the base of lungs and is an important muscle for respiration.
Diaphragm separates chest cavity (lungs, heart) and abdominal cavity (liver, stomach, and
intestine).

bronchicla alvepclarsac

(sectioned)

alveolar duct

alveoli

12 Community Health Worker Manual



2:6[gd 9gdc0ss¢ domygeos

35005

39::0500&5 eq[g07398600 3Al[goGs dlodegadrrrden? [grpdeomeseplgdoopdi oudso 328005
0098005 $09:g, 0280050dg05 qEedlE:z3a09E:03E 035§ 000dN :280053209E:03E 000S$EPM GRS
50692005 GooicudeoomerolgSed (Bronchioles) gp:za(yd 3290880¢ 03agadom erusdad (alveoli) 32038203
oCeepodagniaopdi erogdcdesepaopd 3280055¢  Gogielopypisjor: dodegadapude  [gapbeom
e56p[gdo0pd

scolR§goqp:

aoolp&goqps (bronchioles) 2005 rogdobcuSmacoigp: (alveoli) $& so05a30560:600 FGa0scLS90:6000
eoolpSqp: [98[0300p5n GE:adei $603E 2a8sqpisC doEGopdioonigt: 0§ol erolpsengpiylgs Sod[gc:
o3 6800EgaHes8EEaN GapaglredagPyE Gopbioonzaopdi

ecus805qp:

G(\)SSOS:II; (alveoli) 20p5 sacg§eonicodeon 32805323C:qpiydlogfd: E:eisqod eagielopyCapdyt
$e3p060:000:00001 Geus30besepS §ogEic8ndeom GroRd GogieloFpea0gtiad vEeprdoysB: o5
03050 22054g[Gse0mn GropodgpPoopd GagieloyPgPi3a0gCiwmet GroT305B] s [gSoEeapadam
om 33[g€adogadagnsaogd

:sgodIafgicl

32600503 Okagoeom 2e0ddmaegrdk | agnlg $:8p0e000(B 3280055E 3999083?@@:&:39@3:038
oapbagpSiedd faophr GEiaaqpoopd sacocdqep saefgidkeangs ¢ eqpegg ogdepiq [Grpdtad
opBeozoopdi Pleura | agofogpiesepo? Pleural cavity opaal copSi

0§,008,000 [03050008 0§ 00p05 qodifgn: [PR05000:88
Diaphragm &8l on§co§om[mzedomzes] oddgoga5oomdEaonpd sas00deieanadelgopatd 300054
§pogC ma0gSaneqpdlenn (03050002 [gdoopS Diaphragm 2005 qE6aIE:3E: (3280051 $0d:) 03 06:eaIC:3Es
(320p5: 32003385 3p0200503) $E SEs[epraonicozoopd

Qeleeloplt Ealetotquletebatiaule sty 13



ANATOMY AND PHYSIOLOGY

CARDIOVASCULAR SYSTEM

External jugular vy<in Internal carotid artery

Internal jugular vein External carotid artery

Subelavian vein Subclavian artery

S uperior
yena cava Pulmonary ¥ein
Purmonary arterny l‘ 77 TR% Aorta
Inferior &
yena cava ] L Erachialartery
v — )
Cephalic vein | - Renalartery
Basilic vein - \ _
/ﬂ' ! Radial arten
Renalvein
4 LUinar artery
Iliac vein L\

lliac artery
)

177
f

\\

Femoral artery

Great
sapheno us vein

Small :
saphenous vein A nterior
tibial artery
Anterior _
tibial vein Posterior
tibial artery
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ANATOMY AND PHYSIOLOGY

CARDIOVASCULAR SYSTEM

The cardiovascular system comprises of the heart, blood, blood vessels and lymphatic
system.

Heart

* The heart is the pump responsible for maintaining adequate circulation of oxygen-
ated blood (blood rich in oxygen) around the body.

* The heart is a hollow, muscular organ approxi-
mately the size of a fist. Left

* Itis located roughly in the middle of the chest, i Atrium
between the lungs. The heart is divided into T , A
four chambers: two upper chambers called Right# ( , &{

the left and right atria, and two lower cham- Advimn { )
' 4 \ f ..
1 5' L

bers called the left and right ventricles.

* The chambers collect blood and pump it to
different parts of the body.

* Between each pair of chambers are valves .

. . Right
(windows) preventing any back flow of blood. Ventricle

* The heart’s walls are surrounded by a thin
membranous sac called the pericardium.

* The space between the pericardium and the heart wall has a small amount of
pericardial fluid, which minimizes friction as the heart beats and protects the heart
during physical activity.

* The pericardium acts as a protective barrier against damage and infection from
adjacent organs.

* Regular and rhythmic contraction and relaxation of heart is controlled by special
electrical conduction system in the heart.

Arteries
* They are blood vessels leaving the heart which generally carry oxygenated blood
(blood rich in oxygen). Their size gradually diminishes as they spread throughout
the body, ultimately reaching fine, hair-like vessels known as capillaries. Arteries
bring oxygenated blood and nutrients to cells.

Veins

* Veins are blood vessels which return blood to the heart and generally carry de-
oxygenated blood to the heart. They are elastic tubes containing valves to help
prevent back flow of blood. They carry de-oxygenated blood from various regions
of the body to the right atrium.

* Blood is forced through arteries by the pressure from the heart whereas venous
flow is aided by muscular contraction.

* Arteries and veins are connected together by smaller blood vessels named capillar-
ies.
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ANATOMY AND PHYSIOLOGY

Blood
* Blood is composed of about 60% plasma and 40% of blood cells. Plasma is a yel-
lowish liquid containing water, proteins, and electrolytes (salts), and cells (formed
elements).
* The total blood volume for an adult is about 5 liters.
* The types of blood cells are red blood cells (erythrocytes), white blood cells or (leu-
cocytes) and platelets. The blood cells are produced in the bone marrow

Red blood cells (RBC)
* Red blood cells (RBC) give the blood’s characteristic red color. The RBC contains

haemoglobin, the compound responsible for transporting oxygen.

White blood cells (WBC)
*  White blood cells are a variety of cells that help to defend the body against infec-

tion.

Platelets
* Platelets help to initiate blood clotting to repair damaged blood vessels.

Blood Cells
% ; % < Sul®
Mooyl Lymiphocyls Meutrophil Eosinophil Basophil
‘? @
& . &
Mecrophage Erythrocyte Flatelets
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ANATOMY AND PHYSIOLOGY

Functions of blood
* The blood has three main functions; transport, regulation, and protection.

Transport

Oxygen from the lungs to the cells

Carbon dioxide from the cells to the lungs
Nutrients from the intestines to the cells

Waste material from the cells

Hormones from the endocrine glands to the cells
Heat from various cells

43033038

Regulation
* Body temperature
e Salts and water content in the cells

Protection
* Blood prevents loss by clotting and combats toxins

The lymphatic system

The lymphatic system is composed of lymph vessels, lymph nodes, spleen and lym-
phoid tissues (tonsils, adenoids etc.).

* The lymphatic system is the protective system which picks up materials, cleanses
the waste products and toxins, and returns them to the blood.
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ANATOMY AND PHYSIOLOGY

GASTRO-INTESTINAL SYSTEM

The gastrointestinal system is composed of:

1.

The gastrointestinal tract (GIT)

2. The accessory organs & structures
The gastrointestinal tract (GIT) consists of a hollow muscular tube starting from the oral cav-
ity, where food enters the mouth, to the anus. The components of GIT are -

Mouth (oral cavity)
Pharynx (throat)
Esophagus
Stomach

Small intestine
Large Intestine

The mouth (Oral cavity)

The oral cavity contains the teeth and tongue and receives the secretions from the
salivary glands. Teeth grind the food that we consumed and chemicals in saliva
help in digestion. Tongue is an important organ for grinding, swallowing food and
articulation. Tongue is also a sensory organ which feels the sensation of touch, heat
and taste.

Oesophagus

Stomach

22

It extends from the pharynx to the stomach after passing through an opening in
the diaphragm. Oesophagus is composed by muscles and food taken is carried to
stomach by muscular contraction and relaxation.

The oesophagus is separated from the pharynx and stomach by valve-like rings of
circular muscle tissue known as sphincters.

The stomach is an expanded bag, and
it digests food by the help of digestive
acids produced from muscular walls of
stomach. The stomach can hold up to
1.5 liters of food material.

The inner surface of the stomach is
contracted into many folds (rugae),
these allow the stomach to stretch and
expand when food enters.
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ANATOMY AND PHYSIOLOGY

Small Intestine
* The small intestine is composed of the duodenum, jejunum and ileum. It extends
from the end of the stomach to the first part of the large intestine. The small in-
testine is compressed into numerous folds and occupies a large proportion of the
abdominal cavity.
* ltisresponsible for food digestion, absorption of nutrients, vitamin, salt and water.

Large Intestine
* The large intestine extends around the small intestine like a frame, beginning from
the caecum and ending at the anus. It consists of the appendix, caecum, ascending,
transverse, descending and sigmoid colon, and the rectum.
* Thelarge intestine absorbs water and vitamins from indigestible food and excretes
the waste materials no longer needed for body.

Other organs which are though not included in gastro-intestinal system but help in
food digestion are;

1. Liver,
2. Gall bladder, and
3. Pancreas.

Bile is produced in the liver and is stored in the gall bladder. Food that enters duodenum is
digested with the aid of bile and pancreatic juice secreted from the pancreas.

Transverse

INTESTINE INTESTINE

f.l

. Sigmoid

r.-"".'-_.‘.. ,/'
I :11 [-\“\\:: y%
Appendix —L | WL Colon

jf‘— Rectum
AnuUs ;

24 Community Health Worker Manual



spe[3:

26[gd 9516035 Romyeos

5038038 5pad68:38: (Duodenum) 2pa8635c0053E: (jejunum) & 3pad8e§0E:3E: (ileum)
03 Glo€20p0n 32860005 20e033850ad:3E:0 Fpoeg,3E:0003E630EGa0p0N 3862005 308
:63l05qp:g[g¢ egedlodes(B 06:305 esepeordEodyPigPa? G5ePuIc:0RdI
50380005 Boafgyodeudgls elggodBieoo 3200050 3300me Somwli dlodeonisE eqg@lod
qP:03 @Sopglcpbea egepopdigbooph

gpo20pd (caecum) 68l 3poB:3E:00008q) 033 (anus) opadion GE:rE sp=aonad (appendix)
5poB:3C: (caecum) 1 p3P0053E:§ spo (ascending colon) m$ oS, [godspe (the transverse
colon) 1 926500053E:epe (the descending colon) 3308, (sigmoid colon) $& 063305 (rec-
tum) o3 [§& Alo€3 opSsconzoopdi

30030005 efgqeds) eq$€eommogpie eqElodsE Somwldlodgpialedunfd: 9g0dud
320305 0083366072009 33000356[0RqP0N 9500056000

J1 920098658 53008:6[0308:923 320p5:038 wdloe0oSc0pS: eefgaparé samespdeviacon m(go:

6209 993']:3980399838%"0:90 -

on 300p0: (Liver)

g oaé:e@s%ors (Gall bladder)
Q1 Pancreas o3[gd[o30005

32000020 20p5:6[gqpd (Bile) o3aoodeui: GE:0d030000:egadodmaonti0pe BeaprEoomoopd 386
32038:93  Gepod§roncammegpiod 20p5:e(gapdsE Pancreas ooodeLiean SENEggESodEl 0p
3203[9¢ clggodeoopd

m00336s speobiefrplidiogbodierr
ol o
soncierigesmbobarg .
1 03eaps ogoiapipien O /
woxtpopogt g :
[£] o}
- o s
o ww nfifaogSel e ol
ool f;;:ff's zﬁvé -
] 14¢ ¢ :5906 . 9 scads (o %
<o £ fgﬁ%g@
woglicfgaich 9%%@7 oy g
S
:riﬁ o ::Eﬁ G::nmqu
e : iR
A e A

Qeleeloalt Ealetotquletebatiaule sty 25



ANATOMY AND PHYSIOLOGY

Blood supply to Liver

HEPATO-BILIARY SYSTEM

The liver is both the largest internal organ
and the largest gland in the human body.
The liver is a reddish-brown organ and nor-
mally it weighs 1.5 kg.

It is situated in the right upper quadrant

of the abdomen and is surrounded by a
strong capsule.

Liver performs many necessary functions
for the human body.

It has 4 lobes: main right (the largest), main
left, caudate in the posterior and quadrate

in right lower lobe.

%7 umbilical
A= fissure
Hepatic artery takes oxygenated blood
from aorta to the liver.

Portal vein takes blood with nutrients
mainly from digestive tract and little oxy-
gen to the liver.

Hepatic vein take deoxygenated blood
away from the liver and enter into the infe- Caudate

rior vena cava.

Functions of Liver

26

Bile secretion

Synthesis of plasma proteins and blood clotting factors

Vitamin A, fat soluble vitamin production - A, D, E, K, water soluble vitamin produc-

tion - Vitamin B and folic acid)

Detoxification of drugs, Inactivation & excretion of toxic substances (such as alco-

hol, toxins produced by microbes).

Inactivation of hormones

= insulin

= growth hormone

= adrenal hormone

= thyroid

= sex hormones

Protection against diseases

Production of heat

Storage of minerals (iron & copper).

Carbohydrate metabolism

= [Storage of extra glucose as glycogen; and breakdown of glycogen into glu-
cose when required]

Fat metabolism - converts stored fats to a form in which it can be used by the tis-
sues to provide energy.
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ANATOMY AND PHYSIOLOGY

28

Protein Metabolism

= Digestion breaks down the dietary protein to its constituent amino acids.

= These amino acids are transported to the liver. In the liver, some amino acids
not required for building and repairing body tissues are broken down and con-
verted to ammonia (toxic to the body).

= Ammonia is in turn converted to urea and excreted by the kidneys (in the
urine).

Gall Bladder

= Gall bladder is a hollow pear-shaped organ and located in converts stored fats
to a form in which it can be used by the tissues to provide energy

= It stores bile secreted from liver

= Bile digests fat
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ANATOMY AND PHYSIOLOGY

Urinary /Excretory System

Left kidnay

The urinary system consists of 2 kidneys, 2 ureters, the urinary bladder and the urethra.

Kidneys

There are two kidneys: the left and right kidneys. They are positioned high in the abdominal
cavity, near the middle of the back. Each adult kidney has the shape of a big bean. The right
kidney is a little bit lower than the left one because of the liver. Each kidney is covered by the
renal capsule. The capsule is a strong, transparent fiborous membrane that serves as a barrier
against trauma and infection. Kidneys make the blood clean by disposal of unnecessary water
and waste as urine from body.

Generally, an adult can excrete 1.5 L of urine within 24 hours but the total amount of urine can
change depending upon various conditions. Due to high fluid intake, the amount of urine can
be increased and owing to more sweating and rapid respiration, can be decreased.

Ureters, Bladder, Urethra

Frequent urination is controlled by storing urine in bladder, secreted from the kidneys via
right and left ureters. Bladder can approximately store 400 — 600 ml of urine.

At the time of urination, the stored urine in the bladder is excreted to exterior by contraction
of bladder wall muscles, and relaxation of contractile muscles at the tip of urethra. In male,
the urethra opens at the tip of penis so that it is longer than in females.

Urine

Urine is mostly water (about 95% water), however, the rest of the contents of urine can vary
depending of what have eaten, drank, breathed or been exposed to. The remainder usually
consists of urea, uric acid, ammonia, hormones, dead blood cells, proteins, salts and minerals,
and toxins.
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ANATOMY AND PHYSIOLOGY

ENDOCRINE SYSTEM

The main function of the endocrine system is to regulate body metabolism, growth and
reproduction.

Hormone Producing Glands

Hormone producing glands produce chemicals (mainly proteins) called hormones. Hormones
are mainly produced by endocrine glands from all over the body. Some hormones are pro-
duced by some cells in human body. For example, one hormone called erythropoietin is pro-
duced by kidney. The endocrine system consist of 5 main glands.

1. The pituitary gland
2. The thyroid and parathyroid glands
3. The pancreas
4. The sex organs (Gonads)
5. The adrenal glands
1. Pituitary Gland

The pituitary gland is regulated by the part of the brain called the hypothalamus.

* The pituitary gland secretes/produces hormones which regulate/control the nor-
mal function of other endocrine glands. Examples: TSH = thyroid stimulating hor-
mone, GSH = growth stimulating hormone

* The pituitary gland also secretes/produces antidiuretic hormone (ADH) which helps
to retain water by the kidneys and Oxytocin stimulates contractions of uterus dur-
ing labor and milk production and release.

Pituitary gland

= Thyroid and
parathyrcid
glands

— Adrenal
glands

Parcreas
Testes

R T Ovaries (male)
i (female)
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ANATOMY AND PHYSIOLOGY

2. Thyroid Gland

* The thyroid gland is located just below the larynx, in front of the trachea.

* The thyroid gland secrete/produces a hormone called thyroxine (T4 and T3) which
helps to regulate metabolic rate and is needed for proper growth and develop-
ment.

* lodine is essential for the synthesis of thyroxin. lodine rich foods include: sea food,
iodine salt.

3. Pancreas
* The endocrine portion of the pancreas secretes insulin which regulates blood glu-

cose level.
4. Gonads or sex organs
* The ovary produce female gametes and female sex hormones: estrogen and pro-
gesterone.

* The testes produce sperms cells and testosterone hormone. Testosterone regulates
sperm formation and the growth of muscles and bones.

5. Adrenal glands

* Each gland is composed of adrenal cortex (outer) and adrenal medulla (inner).

* The adrenal cortex secretes corticosteroid hormones (corticoids). It exists 3 catego-
ries:

1. Mineralocorticoids

2. Glucocorticoids —cortisol (hydro-cortisone) —are hormones, which regulate the
metabolism of glucose

3. Sex steroids

* The adrenal medulla (inner layer) is secretes epinephrine and norepinephrine.

6. Other endocrine glands:
* Pineal gland, thymus, stomach and small intestine and the placenta.
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ANATOMY AND PHYSIOLOGY

NERVOUS SYSTEM

The nervous system controls all functions of the body. It consists of Central Nervous System
(CNS) and Peripheral Nervous System (PNS).

Central
nervous
syslem

 Brain
__—Spinal cor
Peripheral

nervous
system

T‘““Peﬂphera
rerve

(1) Central nervous system
The central nervous system consists of the brain and the spinal cord. They serve as a control
centre for all body functions. These organs integrate in-coming information and determine
appropriate responses through the peripheral nervous system.
Itis very well protected with:

= Bones: Skull and vertebrae

= Layers called “ Meninges“ which contain

= Cerebro-spinal fluid (CSF) all around the CNS (CSF is also involved in nutrition

of the brain).

A.BRAIN
The brain is divided into various areas, which are involved in the control of specific
functions.
For example:
* Motor area
* Sensory area
* Visual area
* Auditory area
* Speech area
* The brain may follow your will; that is its con-
scious activity.
* Itserves as a control centre of intellect, memory,
language, consciousness.

The brain is also responsible for:
* The automatic or vegetative life: it orders the heart beat, the respiratory move-
ments, the work of the digestive system;
* The control of the endocrine system
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ANATOMY AND PHYSIOLOGY

To work properly it needs a lot of oxygen, which is brought by the big arteries of the neck: the
carotids. If the brain does not receive oxygen for more than 3 minutes, the nervous cells (or
nerves) die and according to the area suffering of ischemia (lack of oxygen) your patient may
present with various kinds of problems: [e.g. paralysis (cannot move because the brain can-
not give orders), blindness (the visual information is not registered) and cannot speak]

B. SPINAL CORD

The spinal cord has 2 main functions:
* Control reflexes, activities of the body
* Transmission of information to and from the
brain

(2) THE PERIPHERAL NERVOUS SYSTEM
The peripheral nervous system consists of the cranial
nerves and the spinal nerves.

(a) Cranial nerves
12 pairs of cranial nerves connect the brain with sen-

sory receptors and motor receptors:

* Smell (sensory)

e Vision (sensory)

* Taste (sensory)

* Hearing (and balance) (sensory)

* Sensory nerve of head and face

* Motor nerves responsible for eye move-
ments, tongue movements, chewing, swal-
lowing.

(b) Spinal nerves

There are 31 pairs of spinal nerves. The
nerves are called according to the vertebral
level they are connected with.

> Cervical
i R, nerves
s ng Cp
i el (18
T \\
13 y
: i
1 Te / ’ —-Thoracic
A 17 ( g nerves
A0 T8
~T9 \
‘T10 |
T
=-"-;"L1/1L2 i
L3 Lumbar
bi iy

: S2
— 63 |-Sacral
/ .54 | nerves
/ e ot
Co—Caccvaeal nerve
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ANATOMY AND PHYSIOLOGY

MUSCULOSKELETAL SYSTEM

1. ANATOMY

The musculoskeletal system

The musculoskeletal system consists of the skeletal system (bones and joints) and muscle
system. These two systems work together to provide basic functions that are essential to daily
life.

There are 5 basic tissues comprising the musculoskeletal system:

Bones

Ligaments (attaching bone to bone)

Cartilage (protective gel-like substance lining the joints and intervertebral discs),
Skeletal muscles and

Tendons (attaching muscle to bone).

Carpals {
Metacarpals {

Phalanges

Tarsals 4

Metatarsals I

Phalanges {

40 Community Health Worker Manual



26[gd 9516035 Romyeos
0G5S [0205000:3000:0050
Qll 9%’)903

385¢ (030500033 0pS:g 056

38 [0305002:8, 00059050038 38:3 00:q0sd (3eqprsSansodyps) $C (00500053 0pSi05803
Alo€alaopbi 03, 0520565692005 G508OgP:e320R05 0§ e[gdds660m :e[gdrrdeamEaEdepP:in?
320p000R p:6AIE:0006800E[3200I
385[0305002:3, 00:9050038 F06[gdEagE (§) §poloopds

L4 w%gqu

o 3godgp: (30§e00d9sE 0od9s0dGLLHE?)

o 08ss (2000qpssE coypreodlompsd 2a§gpiqpsa? 0m0g0de) 350303060:000:600 Goddee:

0386000 26p)
o :8sEa8Ee0m [pp05000igp:
o [pgodoommngSizagadyp: ([0g0d00:$¢ 92§03 soodeuigts)

Female Pelvis

Sacroiliac Joint “*—--.______J : "~ lliac Crest
- Ty
]

Sacrum

Coceyx

Femur
Pubis

Pubic
Symphysis

Qeleeloalt Ealetotquletebatiaule sty 41



ANATOMY AND PHYSIOLOGY

1. The skeletal system
1.1 Bones

There are 4 types of bones:

Long bones - are longer than they are wide and work as levers. Examples are the bones of the
upper and lower extremities. Examples:

Femur (thighbone), tibia (shin bone), humerus (arm bone) and radius (forearm bone).

Short bones - are short and cube-shaped. Examples: bone of the wrists and ankles.

Flat bones - have broad surfaces for protection of organs and attachment of muscles
Examples: ribs, cranial bones (the skull), bones of shoulder girdle, pelvic bones.

Irregular bones - are all others bones that do not fall into the previous categories. They have
varied shapes, sizes, and surfaces features. Examples: the bones of the vertebrae (back bones)
and a few in the skull.

The skeleton - Is the hard structure composed of bones and cartilages that provides a frame
for the body of an animal

The arm The shonlder inint

The forearm J l

The wrist inint

The hand i
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ANATOMY AND PHYSIOLOGY

hip bone

sacrum
cocc

The hip joints

The knee joints

The ankle joints

1.2 The joints

¢ Joints are union of two or more bones (areas where two or more bones meet), with
the muscles they enable the movements.

* Joints consist of the following components:

=

Cartilage - is a connective tissue, which is made up of cells and fibres and is
wear-resistant. At the joint, the bones are covered with cartilage which helps
reduce the friction of movement. Cartilages are also found in other parts of the
body such as outer ear, the nose, larynx, the trachea etc.

Ligaments - are strong, elastic bands of connective tissues which connect
bones to bones and keep the joints stable. Ligaments provide support and
limit the joint’s movement.

Tendons - are another type of strong connective tissues which connect mus-
cle to bone/joints.

There are three major types of joints:

=

=
=

44

Fibrous joints are the simplest joints. They are only connected by fibrous liga-
ments. There is no movement at these joints. E.g. the skull

Cartilaginous joints: joined by cartilage only. E.g. ribs, pubic symphysis
Synovial joints: (freely moveable joints). These joints are joined by a fluid-
filled capsule and accessory ligaments. E.g. the knee, ankle, and hip. Synovial
fluid is a clear, sticky fluid secreted by the synovial membrane.
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Ligaments

Ligaments

Ligaments ‘

tendons = 'y |

- it ndloiis

hMuzrles

Tendons

2. Muscles system

There are three types of muscles.

= Smooth muscles (involuntary) are found in the wall of digestive tract, blood
vessels, the respiratory tract, the urinary tract etc. E.g. the wavelike, regular
contractions of smooth muscles of the GIT (peristalsis) help to mix food and
move it along the length of the tract.

Cardiac muscles are found in the heart which contracts involuntary.

Skeletal muscles (voluntary) are responsible for the movements of body parts
and for locomotion: They are attached to the bones by tendons. They produce
movement by bending the skeleton at movable joints.
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ANATOMY AND PHYSIOLOGY

2. PHYSIOLOGY

Functions of the skeleton (bones and joints)

Support

The skeleton forms a framework that supports the soft tissues and organs of the body.

Protection

The skeleton protects important organs in the body.

For example:

=
=

=

=

The skull and vertebral column protect the brain and spinal cord

The rib cage protects the heart, the lungs, the blood vessels, the liver and the
spleen;

The pelvic girdle supports and protects the pelvic organs (bladder, uterus,
blood vessels).

The site where blood cells are produced (bone marrow) is protected within the
central hollow portion of the bones.

Body movement
Bones serve as attachments for skeletal muscles. In this capacity the bones act as a lever ( with
the joints functioning as pivots/turning point).

Hemopoiesis
* The process of the blood cell formation is called hemopoiesis.
* It takes place in tissue called bone marrow located in the center of some bones.
* Inaninfant the spleen and liver produce red blood cells, but as mature, the bone
marrow takes over this function.

Storage

* Bones store two main minerals calcium and phosphorus which give bone its firm-
ness and strength. Bones also store fats.
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ANATOMY AND PHYSIOLOGY

IMMUNE SYSTEM

Tonails and
aclenoids
Ly mph
nodea
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nodes
Spleen
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ANATOMY AND PHYSIOLOGY

1. ANATOMY

* The immune system is a complex of cells, tissues and organs all of which work to-
gether to clear infection from the body.

* Organs and tissues of the immune system give the body in a protective network of
barriers to infection.

* The organs/tissues of the immune system, positioned throughout the body, are
called lymphoid organs/tissues.

* The organs and tissues of the immune system
= Lymphatic vessels and lymph nodes
= Spleen
= The bone marrow
=  Lymphoid tissues

(1) Lymphatic vessels and lymph nodes

* Lymphatic vessels and lymph nodes are the parts of the special circulatory system
that carries lymph.

* Lymphisa transparent body fluid containing white blood cells.

* Lymphatic vessels form a circulatory system that operates in close partnership with
blood circulation.

* Lymph nodes are found throughout the body. Lymph nodes connect the network
of lymphatic vessels and provide meeting grounds for the immune system cells
that defend against invaders. Examples
= Cervical lymph nodes located on the neck
= Axilliary lymph nodes located under the arm
= Inguinal lymph nodes located in the groin
= Intraabdonimal lymph nodes located in the abdominal cavity

Tissue Cells

Lymphalic Capilizies
n

. W
Arlerple Blood Capillary

(2) Spleen
* Thespleenis an organ located at the upper left of the abdomen..
* The spleenis an immunologic filter of the blood. Old red blood cells are also de-
stroyed in the spleen.

(3) Bone Marrow
* Bone marrow is a spongy tissue is found in the center of certain long, flat bones of
the body, such as the bones of the pelvis.

The bone marrow produces white blood cells that circulate throughout the immune system.
White blood cells (leukocytes) are composed of several types of cells — lymphocytes, neu-
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ANATOMY AND PHYSIOLOGY

trophils, eosinophils and basophils. Lymphocytes mainly deal with viral infections whereas
neutrophils mainly deal with bacterial infections.

(4) Lymphoid tissues
* Tonsils and adenoids are lymphoid tissues located in the pharynx
* The Peyer’s patches are lymphoid tissues located in the large intestines.

2. PHYSIOLOGY
Functions of the immune system

Structure of a Lymph Node

— Red Blocd Gells — .
|-

@ Lymphocyle
Monacybe

[ While Blocd Calls — Ecsnophil

RERD) mourapsi

@
— Platalels —E%'gﬂ

_
Direction of Lymph Flow

The immune system is the body’s defense against infectious organisms and other invaders.
The immune system does a great job of keeping people healthy and preventing infections.
Through a series of steps called the immune response, the immune system attacks organisms
and substances that invade our systems and cause disease.

The lymph nodes and the spleen

The lymph nodes and the spleen function as an immunologic filter of the lymph and blood.
Foreign invaders are filtered out of the lymph in the lymph node before returning the lymph
to the circulation.

Lymph cleanse the tissues of the body, and the lymphatic vessels collect and move it eventu-
ally back into the blood circulation.

Lymphocytes

Produce antibodies which circulate in the blood and lymph and kill or destroy any foreign
invaders/molecules (parasites, bacteria etc) in the body.
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ANATOMY AND PHYSIOLOGY

Leukocytes

Are important in the removal of bacteria and parasites from the body. They surround foreign
bodies/invaders and destroy them using their powerful enzymes.

Both immune cells and foreign invaders/ molecules enter the lymph nodes via blood vessels
or lymphatic vessels.

All immune cells exit the lymphatic system and eventually return to the bloodstream. Once
in the bloodstream, lymphocytes are transported to tissues throughout the body, where they
act as guard on the lookout for foreign invaders.

IMMUNITY

A condition of being able to resist a particular disease. Experience of previous infection by a
host can lead to the development of immunity. Immunity can be either active (acquired) or
passive:

Active immunity: resistance developed in response to stimulus by an antigen (infecting
agent or vaccine). When disease makes a child immune he has a natural active immunity.
When we give him a vaccine to make him immune he has an artificial active immunity.
Passive immunity: the transfer of antibodies from a mother to her child via the placenta or
can be induced artificially by an administration of an antibody-containing preparation (an-
tiserum or immune globulin).

Herd immunity: the resistance of a group to invasion and spread of an infectious agent, based

IMMUNITY

il S

INNATE

(inborn) ACQUIRED
Genetic factors
ACTIVE PASSIVE
Own antibodies Ready-made antibodies
NATURAL NATURAL ARTIFICIAL
Exposure to l;ﬁlﬂg{%ﬂ Maternal Antibodies from
infectious agent antibodies other sources

on the resistance to infection of a high proportion of individual members of the group. We
can prevent measles, polio, and whooping cough from spreading in a community by immu-
nizing about 80 per cent of its children (for measles at least 90-95%). These children give the
whole community a‘herd immunity’ The 20 per cent of the children who are not immunized
are too few to let the organisms live in that community. So our target is to have 80 per cent of
children immunized. Tuberculosis spreads from adults to children, and tetanus from animals
to the soil and then to children. With these diseases there is no herd immunity among chil-
dren. So our target should be to immunize 100 per cent of the children.
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ANATOMY AND PHYSIOLOGY

Herd Immunity

Sustained RSO T ] uille
transmissian ¥
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Casa (A) Pearsan (B) Casa [B) Farson (C)

Transmissiomn — e
tanm inated

Transmitting n 5"-“’""-'?.;?*'*-"'*
Case (A) - (C)
[indirecily
Protected)

Vaccine, Immunity and Antibodies

A child only gets measles once. He does not get measles again because he is immune to it.
He becomes immune by making antibodies. Antibodies are special proteins in his blood.
Antibodies ‘fight’ the organisms (or the toxins/poisons that organisms make) that cause
diseases.

Antibodies fix onto an organism and kill it. They can also fix onto toxins and stop them caus-
ing harm. The antibodies which fight toxins are called antitoxins. A different kind of antibody
fights each organism or toxin. For example, measles antibodies only fight the measles virus;
they cannot fight malaria. Antitoxins against tetanus are not helpful in diphtheria.

We grow the harmful organisms in a factory and kill them (dead vaccines), or make them
weak (live vaccines). Because the organisms in a vaccine are weak or dead they cause little or
no harm. When we give a child a vaccine, he makes antibodies against the dead or harmless
organisms of the vaccine. He has no symptoms, or only mild symptoms, such as a mild fever.
The antibodies, which he makes, can fight the harmful organisms of that disease, and so pre-
venting him from becoming ill.
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ANATOMY AND PHYSIOLOGY

Skin System

The skin is the largest organ of our body. It comprises about 15% of the body weight.

\ Hair
Components of skin - % \

=— Epidermis

The skin consists of three main layers:

1. Epidermis | ~Dermis
2. Dermis
3. Hypodermis / subcutaneous tissue 1 i .
- ypodermis
Epidermis

* Qutermost and protective layer of the skin

* It consists of pigment cells that provide
melanin which cause skin color

* Hair follicles, ducts of sebaceous glands and
sweat glands pass through epidermis and reach to the skin, but no blood vessels

Dermis
* Thicker layer of fibrous connective tissue that supports and binds the epidermis to
the hypodermis
* Itisrich nerves, blood vessels and lymph vessels
* It contains sebaceous glands, sweat glands, hair follicles
Hypodermis ( Subcutaneous tissue )

* |tis composed of adipose and connective tissue, also attaches dermis to underlying
structures

* Itacts as heat insulator, cushions and protects, but can be easily damaged, infects
and heals poorly
¢ |n diseased states, edema accumulates in the subcutaneous tissue

Functions of Skin

Barrier against — microorganisms, water, chemicals, irradiation
Regulation of body temperature

Metabolism of vitamin D synthesis

Sensory - touch, pressure, pain

Excretion - water, salts Layers & Structures of the Skin

e

uhwN =

—
Seboceous
lewnd

BERMIS —

—
Cuter roat
sheath

Inner reot
sheath —
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ANATOMY AND PHYSIOLOGY

Female Reproductive System

The female reproductive system is composed of external and internal genitalia.

The external genitalia

The external genitalia includes
1. Labia majora

Labia minora

Clitoris

Urethral opening

Vagina opening

Perineum

ok wnN

Labia Majora and Minora
e External wall for birth canal and covers clitoris, urethral opening and vagina

Clitoris
* Organ of sensation for females during sexual intercourse

The internal genitalia
* Includes vagina, uterus, cervix, fallopian tube and ovary
* These organs are located inside pelvic girdle and also called as intra pelvic organs.

Vagina
* Between ureter and perineum (muscle between birth canal and anus) and channel
for menstrual blood, sexual intercourse and child delivery

Uterus

* Hollow muscular organ

* Accept, protect and provide nutrition to fertilized ovum, and place for fetal devel-
opment

* The membrane covering the uterine walls is called endometrium and its thickness
changes depending upon female
hprmones .that prepare implanta- SR
tion of fertilized ovum. ‘ollapian bz

* The cervix occupies the lower e
one third of uterus and menstrual
blood flows from cervical opening
into birth canal
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l”
X
)
i

62 Community Health Worker Manual



:6[gd 9g0c0ss¢ domygeos

oQ|E2:320132832000:
o§jpgr:329lonE :[gEsEe03E:3E:004) §loodi

2[yEEe§jpgrizadlyp:
2[gE3Es0qjpgrizadiqpiogt |
o Labia majora (8§s0030083(gE50506) majora —=
Jn Labia minora (88200305 32038:50506)
Qi Clitoris (ec3Ea0)
G Urethral opening (63200583598 320)
&1 Vagina opening (eg:co&seloypEsaa0)

Gn Perineum (egsco&selopCas 03303 esep)

88200305 2[gC50598:5¢ 320782505068
o ogsubielopEiel 33[gEan058§0ogudd: ecBee (dlitoris) camodadipSeno (urethral open-
ing) $¢ egacubelopE: (Vagina) 0303 d:3p060:000:00001

Clitoris

Urethral
~ opening
Labia
minora =~ g
Vagina

perineum

Anus

Clitoris (0c8&c0)
e 0088602005 A8Es005800D0m0xE §:a08:qp: 086090403 q§ecom Fo8l380533E:
[§62025u

Saog&(%&géﬂlsgassgaqu
o 35:0mdlmod (o) 002361 200:33668I8: c0oxplp8eE 00050336 (Jp33E) oBdloCoopdi
GEsmAlgpien oo€okad 3§iimacgsd oopde) oo€ednptioptsd sadlgproncopd: edldl
20001

eg:m&e@o&

o Bp$sC perineum (egreobialopCast o3[o0pEq [0305000:) SalogpiorE8s sadjFoodsqgp:
spa8eog: sosepi ABEs0a5e0epI nerVIgOdepaesep[gdRSH

0002338

o & mesltiedlodileon [Redaxdys §opSiooeom 2adlondglgdaopd

o o0m33000p5 §pesntBieomn §ppod cooddomogudeuss] s20me [godewd: coegoo:
[03pogsep eseplgdaopdi

o 00:330300pC:8qp03 $:3p000226000 6[giokeangd0d consdbaaogEizaelg: (endometrim)
0edlg GEelimaopoopd c0egesnEBieomn o c0eepadozedmb8EeS [gEeotepogt
00668008606 ©60NDESgP:Ed 90004 elpEirdegoord

o 00:3BBel GINOOGE: B00000K0RE  c0xadGeaICe) c0edbealtimne  epadeagist
MGLseg0o:e(oxpEiaa0Esad [odsotsagnioopdi

Qeleeloalt Ealetotquletebatiaule sty 63



ANATOMY AND PHYSIOLOGY

Fallopian tube
* On either side of uterus and canal for ovum to pass through to uterus

Ovaries
* Ovary is located on either side of uterus
* Produce one ovum regularly per month since puberty

Ovulation, fertilization and menstruation
Ovulation

Puberty occurs in the female at about age ten to thirteen when her ovaries begin to pro-
duce Ovarian Follicle. It is made up of an immature ovum surrounded by layers of cells.
Development of ovarian follicle occurs in response to stimulation from hormone produced
from the brain. The follicle continues to grow to a size of more than 1cm. During the child-
bearing years, every month, one ovarian follicle matures, ruptures and releases its ovum. The
process of the egg leaving the ovary is called OVULATION.

Fertilization

If a man has sexual intercourse with a woman at her time of ovulation it is possible for the
sperm which have been released into the vagina to swim up the uterus and into the fal- lopian
tubes. The joining of an egg and a sperm cell in the fallopian tube is called "FERTILIZATION".

A fertilized egg continues to move down the fallopian tube to the uterus and attaches itself
to the uterine wall.

The uterus supports the fertilized egg for approximately nine months as it grows and de-

velops into a fetus. The developing fetus receives the nutrients through an organ called the
placenta. The placenta forms from the lining of the uterus and part of the developing egg.
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ANATOMY AND PHYSIOLOGY

Female Reproductive Hormones
There are variety of hormones that influence the structure and function of female reproduc-
tive system.

They are:

= When a girl reaches puberty the @’

ovaries are stimulated by hormone ol
. . R . Hypothalamus

from brain (Follicular Stimulating &
Hormone FHS), which promotes the
maturation of ovarian fol- licles.

=  While maturing, the follicle lining \ 4
produce hormone Estrogen.

= After ovulation the lining cells of ( f: 3

ovarian follicle left inside the ovary
develop into yel- low mass of cell
and produce hormone Progesterone
and it continue to produce Estro-
gen.

= If the ovum is fertilized it embeds
itself in the wall of uterus where it
grows and produce hormone (Hu-
man Chorionic Gonadotrophin HCG)

A number of physical and psychological changes

take place in the body of the women be- cause of
these hormones. The estrogen and progesterone
are also known as ovarian hor- mones as they are produced in the ovaries.

* Pituitary

TYC)

Menstrual Cycle _ .
m

Endometrium

(Lining of the Uterus) | | Menstrual Flow
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ANATOMY AND PHYSIOLOGY

Menstruation
The uterus prepares its walls monthly to receive the fertilized ovum. If the ovum is not ferti-
lized (uterine walls are not used 14 days after ovulation) uterine walls break down and drain
through the vagina as menstrual blood. Menstruation or blood drainage through vagina
takes place from two to six days until the entire uterine wall breaks down. Such monthly
vaginal bleeding is called menstruation.

Menstruation takes place 14 days after ovulation regularly. So it regularly lasts for 28 days
from one menstrual to the following one. But the time being may be longer or shorter. It is
not abnormal condition.

The first day of menstrual blood or vaginal bleeding can be taken as first day of menstruation.
It is internationally recognized as first day of menstruation is regarded first day of menstrual
cycle. Within one month, from first day of menstruation to the next first day of period is called
one menstrual cycle.

Menstrual problems

Irregular menstruations, pain during menstruation are quite common in teenage females.
Those conditions are generally not presumed as health problems.

For pain during menstruation,
* No need to stay in bed, as lying in bed can lead to severe pain.
* The person should walk around and do some light jobs. Drinking warm liquids and
immersion of legs into warm water can be done.
e Aspirin or paracetamol can be given to get relief from pain, or application of warm
water bag, bottle or cloth to abdomen.

A female should always:-
* Stay clean and hygienic
* Have enough sleep
* Have nutritious food
* Sexual intercourse during menstrual period is not dangerous.
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ANATOMY AND PHYSIOLOGY

Male Reproductive Organs

Male reproductive organs are

—_

2
3
4.
5

Testicle

Testicle
Prostate
Penis

Vas Deferens
Urethra

Male reproductive gland and covered by scrotum

In a male, between 13 - 15 years of age, produces necessary male hormones for
regular functioning of sperm and male reproductive organ

Testicles needs to be inside scrotum for sperm production

Vas deferens / Ductus deferens

Two narrow tubes that carry semen from testis to urethra

Prostate gland

Urethra

Penis

70

Prostate is situated at the base of bladder and urethra passes over it.

When the prostate gets enlarged, it presses over urethra and unable to urinate.
Elderly people suffer from this condition. Prostate gland produces fluid in which
spermatozoa can swim.

Urethra carries both urine and sperm from bladder though over prostate gland into
the penis and finally to exterior.

Penis is necessary male sex organ for intercourse.
During sexual arousement in males, penis become hardened, and enlarged, and

then ejaculation is done.
Urinary bladder

Prostals giand

Bulbourethral -
pland

Ducius deferens —

Epididymis |
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ANATOMY AND PHYSIOLOGY

PUBERTY

Puberty is the combination of physical and emotional changes that occur when a
girl or boy becomes a young woman or man.

Puberty usually starts sometime between age 8 and 13 in girlsand 10 and 15 in
boys.

Puberty takes place at the point when the gonads (sex organs) start producing sex
hormones.

Sex hormones stimulate growth and development of reproductive organs as well
as changes throughout the body.

Changes in females

Breasts begin to grow in size

Hair begin to grow in pubic area and under the arms

Sweating increases and there is a change in body odor

Skin will begin to become more oily, this can cause acne and pimples

The hips and thighs will widen, and the pelvis expands.

The body will begin to have more curves

Menstruation begins - menstruation is the discharge of blood and tissue from the
lining of your uterus each month.

& = ‘- " l DEVELOPMENT OF
DEVELOPMENT OF MALE SEXUAL
S FEMALE SEXUAL . CHARACTERISTICS
CHARACTERISTICS 5 B

Facsl hair

broad shoadders
mature breasis
Incoearsed body hair
&l —l i D e
¥ beoaer hips & i k.
maturs gerital
organs
pubric hair body more

musculas

Changes in Males

72

Development of the sex organs (lengthening of the penis and the enlargement of
the testes)

Hair will begin to grow in pubic area, on the face and under the arms

Sweating increases and there is a change in body odor

Skin will begin to become more oily than usual, this can cause acne and pimples
Broadening of the shoulders, muscles becomes strong

The larynx lengthen and the voice becomes deeper
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ANATOMY AND PHYSIOLOGY

Basic Anatomy of Tooth

Crawn | Dentin
Heck —| Pulp cavity
Root canal

Anatomy of a tooth consists of;
*  Crown which is covered by enamel,
e Neckand
* Root which is enveloped in bone and the periodontium

In transverse section, tooth has three layers such as surface, enamel layer, inner, dentine
layer and core area known as pulp which includes arteries, veins and nerves.

Incisors

Functions of Teeth
* Mastication
* Clear speech
* Shaping Face
e Esthetic

Dentition
There are two types of dentition; primary and
secondary.

Primary: 20 teeth
First eruption is at the age of 6 months and complete eruption takes place at the age of 20-30
months.

Permanent: 32 teeth

First eruption of permanent teeth is at 6-7 years old and complete eruption is at 18-22 years
old. Permanent teeth can normally be from 28 to 32 in number.
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PHARMACOLOGY

PHARMACOLOGY

INTRODUCTION TO PHARMACOLOGY

PHARMACOLOGY: - is the science which deals with the knowledge of drugs.
DRUG - Any chemical agent which affects the process of living (G&G).

USES OF MEDICINES

* Curative: as primary therapy or as auxiliary therapy

* Suppressive: of diseases or symptoms; used continuously or intermittently to
maintain health without attaining cure, as in hypertension, diabetes, epilepsy,
asthma or to control symptoms such as pain and cough, whilst awaiting recovery
from the causative disease.

* Preventive: when they prevent the occurrance of disease.

* Placebos: as a control in scientific evaluation of drugs, to benefit or please a pa-
tient not by any pharmacological actions, but by psychological means.

PRINCIPLES OF DRUG ACTION
The effect of drugs (therapeutic or adverse) is a function of the concentration of drug at the
site of target tissue, and of the homeostatic responses of the body.

Pharmacology comprises of two broad divisions, which are
* Pharmacokinetics - how the body affects drugs (FATE of drugs) (absorption,
distribution, metabolism, and excretion)
* Pharmacodynamics - how drugs affect the body (biochemical and physiological
effects, mechanism of action).

ROUTES OF ADMINISTRATION OF DRUGS

Local: - Topical: on surface (skin, mucous membrane, conjunctiva)
- Infiltration: by injection (joint, CSF, nerve, skin)
Systemic: - Oral: ingestion, sublingual, buccal

- Rectal: retention enema, suppository

- Parenteral: subcutaneous injection, intrathecal injection, intramuscular injec
tion, intracardiac injection, intravenous injection, intraperitoneal injection,
and intradermal injection

- Inhalation: gases, aerosols
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PHARMACOLOGY

HOW TO USE MEDICINES

Directions about Drug Use
(a) Use drugs only in conditions that must be in need.
(b) You must know how to take any drug properly and the facts that need to be
known in advance and taken cautious.
(c) The correct amount/ dosage of drug must be certain and confirmed.
(d) The name of drug and dosage of each tablet or each spoon should be noted on
the items keeping drugs. The expiry date must be checked. Don't use expired
drugs.
(e) If drugs are not effective or there is any problem, get advice from senior health
worker or doctor.
(f) If which drug and when to be given is not certain, ask senior health worker or
doctor.

WHEN DRUGS SHOULD NOT BE USED?

There are some conditions when some drugs should not be taken.

1. Any drug should be not given to pregnant and lactating mothers without any need
in reality.

2. Caution should be taken when drug is needed to be prescribed to any child less
than 2 years. If possible, consult with your supervisor before prescribing drugs to
children below 2 years. Care must be taken not to exceed the amount of drugs.
Sometimes aspirin is dangerous for children. Paracetamol should be used instead
of aspirin.

3. If drug reactions such as rashes, itchiness occurs in some persons after taking peni-
cillin, ampicillin or sulphur or some drugs, should never give those drugs to them.
Because it is dangerous. The allergic person should know the name of drug. Or the
person should know from where the drug was bought and the name of the drug.
Or the name of the drug should be recorded in patient’s record book.

4. People with ulcers in stomach and intestine or gastritis or pain in lower chest
should not be given drugs such as Aspirin.

5. Some drugs are dangerous if you have some diseases. For example -when liver is
damaged. The damaged liver can’t stop the intoxication by drug. Consult with your
supervisor before giving drugs to a patient with hepatitis.

6. People with dehydration and kidney diseases should be highly cautious about
drugs that they need to take. The dosage should not be given more than one time
until the patient’s normal urination ensues. For example, when the child has high
fever and dehydration, don't give paracetamol more than one time until his urina-
tion ensues. Types of drugs, shapes and sizes of drugs can be seen as follows.
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PHARMACOLOGY

* Tablet

* (Capsule
e Pill

* Vial

*  Ampoule
e Powder

* Liquid/Syrup

¢ Qintment/Cream/Lotion

HOW TO CALCULATE THE DOSAGE OF DRUGS?

Dosage is generally measure in gram (gm) or milligram (mg) (1000 mg = 1 g). Some ointment
is measured in milliliter (ml), teaspoon (Tsp) or Tablespoon (Tbsp).
1 Liter

1000 ml
1tsp

1 Tbsp
3tsp

that of adult dose.

5 mil

15 ml

1 Tbsp
Usually the dosage of drugs is already noted to treat the patient. For example, Paracetamol
500 mg for an adult with fever, if you have to treat a child patient, the correct dose is to be
calculated. Generally, low dose is needed for young children. If drug is given in excess dose,
it is extremely dangerous. Children should be given the following ratio of dosage related to

Age
Adult
Children 8 — 13 years
Children 4 - 7 years
Children 1 - 3 years

60 k
30k
15k
8 kg

Nearest body weight

9
9
9

1 Dose

1/2 Dose
1/4 Dose
1/8 Dose

Dose

Note: dosage for children under one year should be consulted with senior health workers.

STEPS IN DRUG PRESCRIPTION AND ADMINISTRATION

1. Write the Prescription

The six “rights” of drug prescription are:

1. Right patient

= Check the name, address and age of the patient before you write the prescrip-

tion.

= Make sure the charts have the same name, address and age as the patient.

2. Right drug

= Use correct spelling and concentration (Lidocaine 1%).

= Write the generic name not the brand name.

3. Right dose

= Check clinical guidelines
= If medicine is dose for weight you must weigh the patient accurately before
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PHARMACOLOGY

writing the prescription.

4. Right time

= How many times each day?

= What exact time (morning, afternoon, bedtime)?

= How many days in total the patient must take the medication?
5. Right route

= For example oral, subcutaneous, intramuscular, intravenous.
6. Right documentation

= Write clearly and easy to read on the prescription. If you make a mistake, cross
out and sign.
Date of prescription
The patient’s full name, address and age
Diagnosis
Name of drug, dose, frequency, route, total days to take it
Name, signature and position of the prescriber.
Additional instructions such as “take with food”,

403033038

(2) Educate the Patient

* Action of medicine - make the patient understand why he must take the medicine.
If the patient understands why he takes the medicine he will more likely to take it.

* How to take - and also explain to the patient all of additional instructions and any
special instructions.

* Side effects - if the patient understands the side effects of the medicine he will not
be afraid. Will not stop taking the medicine if he has the side effects.

* Reporting to the clinic - explain about what problems must come to the clinic or
tell the CHW. For example if the symptoms get worse or if some new symptoms, or
some side effects.

Special education: as patients with tuberculosis and leprosy needs to take drugs for many
months, clear explanation and encouragement should be given. Even when they feel that the
symptoms relieve, it is necessary to continue drugs to prevent recurrence.

Unwanted drug actions

* Side effect: side effects are bad responses to medication. They can be mild or se-
vere. Example would be gastric burning caused by aspirin

* Allergic response: The patient is allergic to the drug. The body develops rashes,
itching, or swelling of the skin.

* Anaphylactic reaction: a severe form of allergic reaction that is life threatening.
The patient develops severe shortness of breath, or stridor. The patient may stop
breathing, or may have cardiac collapse.
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PHARMACOLOGY

Abbreviations for drug prescription

* tab tablet

e cap capsule

* susp suspension

* amp ampule

* tsp teaspoon (5ml)

e Tbsp tablespoon (15ml)

* Kg kilogram

° g gram

* mg milligram (1g = 1000 mq)
e am in the morning

* pm in the afternoon

* hs at bed time

* od once a day

* b.id twice a day

* tid three times a day

e q.id four times a day

e stat immediately

* ac before meal

* pc after meal

* purn as required

* p.o by mouth (oral)

* ng by nasogastric tube

* pr by rectum (rectal)

e SC subcutaneous injection

e IM intramuscular injection

e deepIM deep intramuscular injection
e IV intravenous injection

e slowlv slow intravenous injection

¢ intranasal
¢ Intradermal

How frequent are drugs given?

E.g. | Name of Drug | Dose in one | Number of |Frequency |Route of administration
unit units and duration
Paracetamol 500 mg/tab |1 tab 4 hourly PO prn for Headache
b. Ampicillin 500 mg/cap |1cap Qid PO x 7days

Example (a) - it means that paracetamol 500 mg tablet is to be given to a patient once per
four hours whenever the patient needs or suffer from headache.

Example (b) - it means that each ampicillin 500 mg capsule is to be given orally to a patient
4 times per day for 7 days.
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PHARMACOLOGY

OD- 8:00am

BID- 8:00am-8:00 pm

TID- 8:00am-2:00pm-8:00 pm

QID- 8:00am-1:00 pm —-5:00 pm - 10:00 pm

Drug Storage
1. Store drugs in cupboard. But don't mix drugs at one place. Drugs under the same

group can be stored at the same place.
Stick the note on the drug bottles. When the drug note is detached, try to stick
back with plaster and write down the name of the drug on the plaster.
Store drugs in cool and dark place. Don't let direct sunlight upon them.
All drugs are dangerous drugs. So store them in a secured place under locked.
Separate drugs noted as "poison" in other different special place.
After taking out drugs from the bottle, reclose the bottle cap firmly.
The assigned responsible person checks the drug cupboard and removes the
expired drugs and those that color changes away. Refill the drugs when time is
favourable.
Place the easily fragile drug bottles in the inner part of the cupboard.
9. Keep the following described types of drugs and chemicals in a separate place.
Tablets
Ointment
Injectables
Topical
Treatment equipments and other chemicals
10. Keep the first new drugs at the back of the cupboard. By doing this, the old drugs

can be used earlier and can reduce the expiry and loss of drugs.

N

NOo W

©

4300830

Injections
When to do injections and when to avoid injections?

Injections are not necessary frequently. Most patients can recover well by taking treatment
of oral drugs or become more effective. Injections should be given only when in absolute
need.
Injections should be given under the following conditions.

* Prescribed drugs which are not in the form of oral taking

*  When patient can’t swallow, or repeated vomiting or being unconscious
* Specific conditions and abnormal or emergency conditions

Cautions:
* Conditions when injections are contraindicated
* Condition where treatment related support can be easily accessible
* lllness is not in emergency condition
* Thereis no drug prescription on treatment for illness or disease
* If community health workers don’t know the pre-requisite information before injec-
tion or no preparation
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PHARMACOLOGY

Possible dangers and Pre-preparatory facts

Infectious diseases due to transmission from injection needle

Overall disinfection should be taken at the time of injection to avoid infectious dis-
eases. It is important that community health workers don’t use syringe and needle for
more than one patient. Care must be taken to wash hands properly before injection.

Drug allergy and eruptive interaction
Sometimes allergy takes place due to drugs. It is important that community health worker
knows which drugs can cause drug allergy and keep ready with preparation.

Possible Drug allergy and eruptive interactions
Allergic rash and itchiness

Hives and swelling

Difficulty in breathing

Symptoms of shock

Dizziness and vomiting

Blurred vision

Ringing sounds (auditory problems) or deafness
Severe back pain

Urinary incontinence

Caution
In children, if possible, give oral drugs instead of injections.

raadls Leatidl . [T

Injection —te] |
Syringe is the tool used for injection. It has three parts.

* Plunger

* Barrel

* needle

1. Take all necessary materials and keep them in one place
= Correct sized needle
= Correct sized barrel
= Correct drug, read the drug’s name and check the
expiry
Spirit

=
= Cotton wool

2. Clean hands with water and soap.

3. Injection Vial
= Remove the plastic cover on the vial.
= Clean the injection vial’s cover with cotton wool
soaked in methylated spirit or disinfectant.
= Rub firmly for 2 - 3 times.
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PHARMACOLOGY

Ampoule

1.

b

Make all medicines move to the bottom of ampoule by tapping upper part. Mark
both sides of ampoule neck with glass cutting blade. By doing this, it can cut the
ampoule equally and can avoid the inequality of broken part.

Clean by rubbing cotton wool with methylated spirit against the neck of ampoule
firmly and quickly.

Break the neck of ampoule after putting the cotton wool with methylated spirit
around the neck of ampoule to avoid injury to hands.

Remove the cover over the needle and take it. Take care not to make the needle
contaminated. Don't let anything come in contact with the needle.
Fit the needle to the syringe firmly.
Vial
(@) Suckair into the syringe according to the amount of medicine from vial.
(b) Push and inject the sucked air into the vial on the table or the vial tilted.
(c) Let the needle stuck in the vial, invert the vial and suck the medicine into the sy
ringe according to the necessary dosage by pulling up the plunger.
(d) Insert and push the needle attached to syringe, around 1 cm into the inverted

vial.
(e) Pull the needle out of the vial by holding the bottom of needle.
Ampoule
Insert the needle into ampoule. Care should be taken not to get in touch | ~
with both sides and the glass edges of ampoule in doing this. By pulling l-b;:}]
the plunger, allow the medicine get inside the syringe. Take care to keep L ;ﬂ.lﬁh
the tip of needle in the medicine. If necessary, tilt the ampoule. 'i,_ “1
7. If the airis trapped inside the syringe, remove them. A small \ :"\'f::‘,-,_
amount of air is not a problem. Recheck again whether the dos- |‘ «"A x
age is correct or not. Lo
8. Hole the syringe and stand behind the patient. AN N
9. Inject the needle into the specific part of the body. Push the B
plunger slowly until all the medicine empty. :
10. Hold the bottom of needle and pull up quickly.
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PHARMACOLOGY

Routes of Administration
1. Intramuscular
2. Subcutaneous
3. Intradermal
4. Intravenous

Drug administration is a part of health care services but it is one of most important factors.

Drugs are important. Drugs distribution and management is one of most important respon-
sibilities for a health worker at health unit.

Drugs are effective. While using drugs, skills, knowledge and accuracy are necessary. If not,
it is dangerous.

Drugs are expensive. Waste and abuse upon drugs can lead to shortage. In this case, effec-
tive treatment can’t be given to some patients.

Aim of Drug Management
Aim of drug management is to utilize the drugs effectively and to avoid the waste. In other
words, keep drugs ready and in sufficient amount when patient needs.

Causes for wastage of drugs and budget
1. Using several types of drugs for only one patient
Using expensive drugs though cheap and same effective drugs are available
Using drugs in the form of test without proper diagnosis
Overusing the amount of drugs more than necessary
When drugs are given to patient without any faith in treatment, they throw away
drugs or forgets to take drugs
Expiry of drugs due to ordering drugs more than necessary
Vaccines become ineffective as refrigerator is no longer used
Moisture, heat or direct sunlight on drugs
Drugs are stolen or used without need as they are delivered in large amounts in
one time from storage

vk wN

O © N

Drugs are important, effective and expensive. Every health worker prescribing drugs should
know the drugs exactly for those causes. In addition, they should prescribe drugs with enough
skills and with respect to duty.
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PHARMACOLOGY

General Instructions and Warnings

96

The dosages are different for less than one year old child, children between one to
three years, children within four to twelve years of age and adults over 12 years of
age.

Drugs can be prescribed according to the following ways.
Injection

Tablets

Oral drops

Topical liquid or as cream

powder

34838

Disease can be cured by correct route of drug administration.

= Injections —learn injection chapter how to give injections.

= Tablets - though adults can swallow tablets without any problem, children
can't do that. Tablets should be powdered, mixed with fruit juice or fruit jams
and given to infants and children.

Oral drops - can be given easily. Count the number of drops.

Liquid or topical creams —use your hand or clean cotton wool to apply to skin.
Powder — mix powder in water.

4380

It can necessary to give drugs once or several times per day. When given in several
times within a day, there will be different periods between one time and the other.
For example, one tablet at 8:00 am, the other at 12:00 noon, one at 4:00 pm and
one at 8:00 pm.

Use the drug list from the health department.
Never buy or use unknown drugs as it is very dangerous.

When properly prescribed, drugs can effective cure most health problems. How-
ever, remember that drugs are dangerous and expensive. Therefore care must be
taken to prescribe drugs with caution and avoid waste. The fact to keep in mind
is that drugs may or may not be necessary for all patients and that it is the best
to treat in natural ways. In any circumstance, no prescription is better than wrong
prescription.

One of your responsibilities is to explain patient when and how to take prescribed
drug.
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