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Chapter 1: Introduction to Human Body

Learning Objectives:

« Define anatomy and physiology.

« Describe the basic chemical components of the human body.
« Understand levels of structural organization.

+ Identify major types of tissues.

« Use anatomical position and directional terms.

1.1 Basic Human Anatomy

Human anatomy (ah-nat'-o ——-me -) is the study of the structure and organization of the
body and the study of the relationships of body parts to one another.

Human physiology (fiz-e —-ol'-o —je -) is the study of the function of the body and its
parts.

1.2 Chemicals of Life
Human anatomy is the most complicated one among living animals and made up of many
small structures.

1.3 Human Cell, Tissue, Organ and organ system

Human Cell

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

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

There is only one cell in humans at the stage of fertilization and multiplication follows after
this stage. There are many kinds of cells in the human body.

Tissue
A tissue is a group of fully specialized cells that perform similar functions. Most tissues
contain a few adult stem cells, which play an important role in tissue repair.

The different tissues of the body are classified into four basic types: epithelial, connective,
muscle, and nerve tissues.

1. Epithelial (ep"-i-the-'-le--al) tissue covers the surface of the body, lines body
cavities and covers organs, and forms the secretory portions of glands.

2. Connective tissue binds organs together and provides protection and support for
organs and the entire body.

3. Muscle tissue contracts to provide force for the movement of the whole body and
many internal organs.

4. Nervetissue detects changes, processes information, and coordinates body functions
via the transmission of nerve impulses.
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(@) Epithelial issua (b) Connective tissua {£) Museular tissue {d) Nervous tissue

Figure. Different Tissue of the body (sgon30Sel oodg)za¢]j:4]:)

Organ

An organ is an organization of several different kinds of tissues arranged so that they
perform a special function.

For example, the stomach is composed of muscle, nerves, superficial and internal layers.

e iy |
Brain Arteries Eyes

Heart Kidneys

Figure. Different Organs (sa8laaqj:qj:)

Organ System

The organs of the body are arranged in functional groups so that theirindependent functions
are coordinated to perform specific system functions. These coordinated, functional groups
are called organ systems.

The major systems in the human body include:

1. Cardiovascular System

. Respiratory System

. Digestive System

. Urinary System

. Reproductive System

. Immune System

. Endocrine System

. Musculo-Skeletal System

O© 0o N o 0 A W N

. Nervous System
10. Integumentary System

[ 10
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1.4. Directional Terms, Body Planes & Section, and Body Cavities
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Figure. Anatomical Position and Directional Terms ( sgocv3adCep 365§32000:4¢ S:05053/05
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Body Planes & Sections
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Body Cavities
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(a) Right lateral view

(b} Anterior view

Figure. Body Cavities (sgo0305el 03
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Formed by cranial bones and contains brain.
Formed by vertebral column and contains spinal
cord and the beginnings of spinal nerves.

Chest cavity, contains pleural and pericardial
cavities and the mediastinum.

A potential space between the layers of the
pleura that surrounds a lung.

A potential space between the layers of the
pericardium thal surmounds the heart.

Central portion of thoracic cavity between the
; extends from sternum o vertebral column

Subdivided inlo abdominal and pelvic cavities.

small intestine, and mos! of large intestine; the
serous membrane of the abdominal cavity is
the peritoneum.

Contains urinary biadder, portions of large
intesting, and internal organs of reproduction.

L

2 13

< C

(DUO)C

°
°

ealCqp2)



| CHW MANUAL

Chapter 2: Covering, Support & Movement

2.1 Integumentary system

Learning Objectives:
« Describe the structure and function of the skin.

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

Components of skin
The skin consists of three main layers:

1. Epidermis
2. Dermis Hypodermis
3. Subcutaneous tissue

Epidermis
Outermost 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.

It is rich nerves, blood vessels and lymph vessels

It contains sebaceous glands, sweat glands, hair follicles

Hypodermis (Subcutaneous tissue)

It is composed of adipose and connective tissue, also attaches dermis to underlying struc-
tures.

It acts as heat insulator, cushions and protects, but can be easily damaged, infects and
heals poorly.

In diseased states, edema accumulates in the subcutaneous tissue

MODULE 1: ANATOMY & PHYSIOLOGY
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Skin Cross-Section

epidermis

dernis

ligir ereclur
muscle

subcutanedus
tissue

Figure. Cross-section of Skin (sacqgosel 008,008 (§050)
Functions of Skin
1. Barrier against - microorganisms, water, chemicals, irradiation
2. Regulation of body temperature
3. Metabolism of vitamin D synthesis
4

Sensory - touch, pressure, pain

5. Excretion - water, salts

2.2 Musculoskeletal system

Learning Objectives:
+ ldentify major bones and understand bone structure.
« Differentiate between types of muscle tissue.

+ Identify the functions of 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).
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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 surface 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

(c) Sutural bone

Vel
7 7y

(&) Long bone
{humerus)

(e) Irregular bone (vertebra),

7 % M J

Figure. Basic Types of Bone ( 39@@939%:394{" 3023¢)0s)

\_

fa) Short bone (trapezoid) () Sesamoid bone (patella)

Tarsals

Figure. Skeletal System (a2§:9050)
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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 muscle
to bone/joints.

There are three major types of joints:
« Fibrous joints are the simplest joints. They are only connected by fibrous
ligaments. 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.

Figure. Types ofJointé. (a) Suture (fibrous joint); (b) Ihfervertebral disc (cartilaginous joint);
(c) Pubic symphysis (cartilaginous joint); (d) Interphalangeal joint (synovial joint)

sgaoogsgqj’lzsgoo:qp:u (o) é:sé]é:ésgaocﬁ (Fibrous joint) (9) c;cpp%:aoo%@ozsg@os (Cartilaginous

joint)i (0) agzélga:aocﬁ (Cartilaginous joint)i (20) Q050032500 (Synovial joint)i
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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. In an infant 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
firmness and strength. Bones also store fats.

2.3 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 contract involuntarily.

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.

Figure. Muscles ([ogo5a00:qps)
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Chapter 3: Coordination & Control
3.1 Nervous system
Learning Objectives:
« Understand the structure and function of neurons.

« Describe the central and peripheral nervous systems

Anatomical Divisions:
The nervous system has two major anatomical divisions.

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.

The peripheral nervous system consists of the cranial nerves and the spinal nerves.

Neurons:
Neurons or nerve cells, are the structural and functional units of the nervous system.

Figure. Neuron Anatomy (Neuronss) 9§°603)

The nerve cell body contains the nucleus. One or more dendrites and a single axon are
extensions from the nerve cell body.

Meninges:

Both the brain and the spinal cord are soft, delicate organs that would be easily damaged
without adequate protection. The membranes are located between the CNS and the
surrounding bones. The meninges consist of three membranes arranged in layers. From
innermost to outermost, they are the pia mater, arachnoid mater, and dura mater.
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Figure. The Meninges of the Brain (8:cs005@l ase(g:clkqp:)

Vertebra

Spinal cord

Meninges

(a) Membranes called meninges enclose the brain and spinal cord.
(b) The meninges include three layers: the dura mater, arachnoid mater, and pia mater.

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 conscious activity.

« It serves 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

3 26

MODULE 1: ANATOMY & PHYSIOLOGY |

((Y)) éch?O(TSGQG@SO”lSU?G@TGODD 396@20136{")233@ §3G§O(YS§(§ SQDG‘I]G@DG[(__YG.]:(YCLS CP:S?E)CD’JSOD[&_’%II

(9) ézepésw@:cﬂ:qp:ogé Pia maten Arachnoid mater c?(::, Dura mater ulgsj 320039:090 oloé

Q 0O¢, C < C <
(Y.B G)§«;SZ"_OC\?OG&)DC@ODEII 80@’3—

G200 CO(C)G&DD(%G@O%OD CII
L L E
o @c e _.Q S Q Q . S 0 Sl o3&:a1Sc0s

%39 C eomq@eomeogcl ?(JDEDGDI U)’.’)OD’JO)(T)’L?A(; 2000 GOBG] GD:?:Q"_OGO‘,GOD’J

398(7) G§Sp@0%03éll

N < C N

Q C < C Qo _O
836?’3(7)038 GSQ’JO’JO']OE(Y?CDIES C\DOG&)’DCOD&II

L
Qom 8 Q Q Qo cQ 2.~ Q. Q Q. ve S
qu&)[’.')_'D SQC\?SQGCQPO'J L@C\DOﬂDoC\HO’JﬂGODD ?Q"??ﬁ“?J SQOD(YJﬁ"LCpLOﬁpoS%QPo?Q
$ef coScs: Q .9 Q¢ Q& . _.Q
39®DGSZI®§®<3] C\?OC:?:GSO’JCU)’J({PJY.B oo§,q|loooo,038n

e .S, .S docri e 9 ¢ o¢,
G(JD’D(?c?o@c?@ / Endocrine ®§® (Y.BCD&o CD§o€l"_OOD£II

3 27



| CHW MANUAL

Figure. A Lateral View of the Left Brain. Note the cerebral lobes and their functional areas

(000500038:8005320: 600:0305(gEI Cerebral lobes §& GE:03el cpdcés C Hop)
3052053:6§0053502 602:0305(gED! 5¢ GEz03eN EC§iea00E0mD G§EaPQP:N3

2003(g|3))

Spinal Cord:
The spinal cord is continuous with the brain. The spinal cord has 2 main functions:

Control reflexes, activities of the body

Transmission of information to and from the brain

Peripheral Nervous System
The peripheral nervous system consists of the cranial nerves and the spinal nerves.

Cranial nerves:
12 pairs of cranial nerves connect the brain with sensory receptors and motor receptors:

Smell (sensory)
Vision (sensory)
Taste (sensory)
Hearing (and balance) (sensory)
Sensory nerve of head and face

Motor nerves responsible for eye movements, tongue movements, chewing,
swallowing.
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Figure. Cranial nerves. There are 12 pairs of cranial nerves, each designated by name and
Roman numeral. They are shown here from the base of the brain.
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Spinal Nerves:
Arising from the spinal cord, there are 31 pairs of mixed nerves called spinal nerves. Each
pair of spinal nerves is named based upon where it exits.

The first pair of spinal nerves emerges from the spinal cord between the atlas and the
occipital bone. The remaining 30 pairs of spinal nerves emerge through the intervertebral
foramina between adjacent vertebrae.

Autonomic Division:

The autonomic division consists of portions of the central and peripheral nervous systems
and functions without conscious control. Its role is to maintain homeostasis in response to
changing internal conditions.

The autonomic division is subdivided into the sympathetic part and the parasympathetic
part.
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Parasympathetic

“rest and digest”
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“fight or flight”
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dilate pupils

Eat

increase heartbeat
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relax airways
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inhibit activity
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inhibit gallbladder

inhibit activity
of intestines

relax bladder

Figure. Parasympathetic and Sympathetic

3.2 Senses

Learning Objectives:
Identify the general senses and the special senses.

The senses may be subdivided into two broad categories: general senses and special senses.
General senses include pain, touch, pressure, stretching, chemical changes, cold, and heat.
Special senses are taste, smell, vision, hearing, and equilibrium.
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3.3 Endocrine system
Learning Objective:
+ Identify major endocrine glands.

Two interrelated regulatory systems coordinate body functions and maintain homeostasis:
the nervous system and the 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
produced by some cells in human body.

For example, one hormone called erythropoietin is produced by kidney. The endocrine
system consists 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

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 normal function of
other endocrine glands.

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

Pancreas:
The endocrine portion of the pancreas secretes insulin which regulates blood glu cose level.
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Gonads or sex organ:
+ The ovary produces female gametes and female sex hormones: estrogen and pro ges-
terone.
+ The testes produce sperms cells and testosterone hormone. Testosterone regulates

sperm formation and the growth of muscles and bones.

Adrenal glands:
Each gland is composed of adrenal cortex (outer) and adrenal medulla (inner). The adrenal
cortex secretes corticosteroid hormones (corticoids). It exists 3 categories :

« Mineralocorticoids

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

o Sex steroids

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

Other endocrine glands:
Pineal gland, thymus, stomach and small intestine and the placenta.

B Monsteraid hormen
B Sterold hormone Vi Lo
Tropic (releasing and inhibiting)
hOrmones
Anterior lsbe of the pituitary gland Pesterior lebe of the pituitary gland
Growth hormane (GH) 2] Antidiuretic harmane (ADH)
Adrenocorticotropic hormaone (ACTH) Oxytocin (OT)
Thyrold-stimulating hormeone (TSH)
Fgll::le-ﬂlmulul:ing harmone [FSH) mwm’
and luteinizing hormane (LH) I}arnmyrmd hormone [PT Hiy
Prolactin (PRL)
Thyroid gland
Thyroid hormones
Thymus
: Calcitonin
'I'hyml}‘jl:ns.
Pancreas
Adrenal glands g
Epinephrine GI-:;a .
Contisol L
Aldosteranae
Androgens
Ovaries (female)
Testes (male) Estrogens
Testostenonea Progesterans

Figure. The Major Endocrine Glands and Their Hormones
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Chapter 4: Maintenance of the body

4.1 The Blood
Learning Objectives:

+ Understand blood composition and functions.

Blood is composed of about 60% plasma and 40% of blood cells. Plasma is a yellowish
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 (leucocytes) 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
infection.

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

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

o Heat from various cells

Regulation:
« Body temperature

« Salts and water content in the cells

Protection
« Blood prevents loss by clotting and combats toxins
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on RBCs. In type O blood, neither the A antigen nor the B antigen is present.
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4.2 Cardiovascular system
Learning Objectives:

(]

+ Describe the parts of the heart and their functions
Ja v
« Describe the structure and function of arteries, arterioles, capillaries, venules,

and veins.
+ Describe circulation pathways

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

Heart:
The heart is a four-chambered muscular pump that is located within the mediastinum in
the thoracic cavity. It lies between the lungs and just above the diaphragm.

The heart is the pump responsible for maintaining adequate circulation of oxygenated
blood (blood rich in oxygen) around the body. The heart is a hollow, muscular organ
approximately the size of a fist.

The heart is divided into four chambers: two upper chambers called the left and right atria,
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and two lower chambers 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
(windows) preventing any back flow of blood.

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.

Left
Atrium

I~ Left

_~ Ventricle
Right
Ventricle

Figure. Anatomy of heart (scd:el ag0603)

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 except pulmonary arteries.

Veins:
After blood flows through the capillaries, it enters the smallest veins. Small veins combine
to form progressively larger veins as blood is returned to the heart.

Veins are blood vessels which return blood to the heart and generally carry de oxygenated
blood to the heart (except pulmonary veins). 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 capillaries.

Capillaries:

capillaries are the most numerous and the smallest blood vessels. Their thin walls allow an
exchange of materials between the blood and the interstitial fluid.
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Figure. Comparison of Blood Vessels (ea3:e{o30qp: &E:0p55/05)

(a) The wall of an artery. (b) The wall of a vein. (c) The wall of a capillary.
(») Gogzcgcge@oeﬁ && (3) G:)g:@%@@oeﬁ && (0) ao@égf: eog:e@ocsﬁ &4

Circulation Pathways:
The heart is a double pump that serves two distinct circulation pathways: the pulmonary
and systemic circuits.

4.3 Lymphatic System & Immunity
Learning Objectives:
+ Describe anatomy and function of the organs involved in immune response
and lymphatic functions.

+ Describe immune response and lymphatic functions.

The immune system is a complex of cells, tissues and organs all of which work together 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.
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The organs and tissues of the immune system:
+ Lymphatic vessels and lymph nodes

+ Spleen
e« The bone marrow

+ Lymphoid tissues

Left
subclavian

Right lymphatic
duct

Red bone marrow Thoracic

duct

Right subclavian
vein

Auxillary lymph
nodes

Paramammary
nodes

Cisterna chyli

Lacteals
in intestinal
wall

Inguinal lymph
nodes

Figure. The Lymphoid System ((g§epSe(030056)

Lymphatic vessels and lymph nodes:

Lymphatic vessels and lymph nodes are the parts of the special circulatory system that
carries lymph. Lymph is a 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.

1) Cervical lymph nodes located on the neck
2
3

Spleen y Axillary lymph nodes located under the arm
Inguinal lymph nodes located in the groin

(1)
(2)
(3)
(4)
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4) Intraabdominal lymph nodes located in the abdominal cavity.
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Lymphoid Organs:
The red bone marrow and thymus are considered primary lymphoid organs because
lymphocytes originate in these organs.

After production in the red bone marrow, most lymphocytes and other immune cells
go to secondary lymphoid organs, such as the lymph nodes and spleen, which become the
sites of proliferation of lymphocytes and immune responses.

Bone Marrow:

Red bone marrow is a primary lymphoid organ found in the spongy bone of certain long,
flat bones of the body, such as the bones of the pelvis. Red bone marrow is the site of origin
of all formed elements.

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

Thymus:

The thymus is a soft, bilobed gland located in the mediastinum above the heart. This
primary lymphoid organ is large in infants and children, but after puberty it begins to
atrophy and becomes quite small in adults.

Spleen:

The spleen is a secondary lymphoid organ located behind the stomach just under the
diaphragm in the left upper quadrant of the abdominopelvic cavity. The spleen is the
largest lymphoid organ. The spleen is soft, purplish.

The spleen is an immunologic filter of the blood. Old red blood cells are also destroyed in
the spleen.

Lymphoid tissues:
The tonsils and mucosa associated lymphoid tissues are not structurally organs; however,

they function as secondary lymphoid organs because they are sites of immune responses.
Tonsils and adenoids are lymphoid tissues located in the pharynx The Peyer’s patches are
lymphoid tissues located in the large intestines.
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Functions of the immune system:

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 cleanses the tissues of the body, and the lymphatic vessels collect
and move it eventually 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.

Leukocytes:

They 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. Allimmune 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.
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Herd immunity:
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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
causing 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 becomingill.

4.4 Respiratory System
Learning Objectives:
« Describe the five processes involved in respiration.

« Describe the structures and functions of the respiratory system.

The primary role of the respiratory system is to supply the blood with oxygen and to
remove carbon dioxide from the blood. The entire process of respiration encompasses five
unique and sequential processes:

1. Breathing (pulmonary ventilation)—the movement of air into and out of the lungs.

2. Alveolar gas exchange—the exchange of oxygen and carbon dioxide between the air
in pulmonary alveoli and the blood in alveolar capillaries.

3. Gas transport—transport of oxygen and carbon dioxide between the lungs and
tissues, accomplished by the cardiovascular system.

4. Systemic gas exchange—the exchange of oxygen and carbon dioxide between the
blood in systemic capillaries and the tissue cells.

5. Aerobic respiration—the use of oxygen and production of carbon dioxide during
energy production.
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The respiratory system is subdivided into upper and lower respiratory tracts. The upper §0651Cs20p5-
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respiratory tract includes the nose and pharynx. The lower respiratory tract includes the +  0Ca6a0260LNS 9§2030530]]S&¢ 0r036EoC g
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The respiratory system includes: » 600000 0§4¢ padaRe(agiqi0d adqpPie0:0pdl
« Nasal cavity

« Pharynx (throat)

« Larynx
e Trachea
« Bronchi

« Bronchioles
o Alveoli

o Pleura

The nasal cavity:
When air is inspired, it passes through the nostrils and enters 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
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Pharynx:

Food we consume passes through the pharynx into the stomach and intestine. The air
entered through the nose is also carried to the respiratory tract via pharynx.

Larynx (voice box):

Situated between pharynx and trachea.
Adam’s apple (the cartilage of voice box) is more prominent in males.
The thyroid gland is located in front of the larynx, external to the respiratory tract.

Voice Box ﬁ‘
N

A
.’ Front view

Larynx—

Figure. The Larynx. (322333:/c0pSq])

Epiglottis:
Situated at the entrance of the voice box and covers to avoid food and fluid to go in lower
respiratory tract during swallowing.

Trachea:

The trachea 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 passage of air. At the end, the trachea is divided into the
right and left bronchi.

Bronchi:
The right and left bronchi that bifurcate at the end of trachea enter the lungs.

Lungs:

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

Bronchioles are the smallest wind tubes that connect between bronchioles and alveoli.
Their walls are not composed of cartilage, but composed of smooth muscles that allow for
opening 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 expires outside.

Pleura:

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

Larynx

Trachea

Visceral pleura
Parietal pleura

Pleural cavity
Main bronchus

Main bronchus

Lobar bronchus

Superior lobe ]_ Left|
Inferior lobe el iung

Lobar bronchus
Superior lobe
Right lung Middle lobe

Inferior lobe
Segmental bronchus

Segmental bronchus

(a) Diaphragm

Figure. The Lower Respiratory Tract. (332005¢)co6:e(0308:6320053¢:)

4.5 Digestive System

Learning Objectives:
« ldentify the structures composing the alimentary canal.
+ Identify the accessory organs of the digestive system.

+ Explain the process of digestion and absorption.

The digestive system consists of the alimentary canal (or digestive tract), a long tube
through which food passes, and accessory organs, organs with digestive functions that are
not part of the alimentary canal.

The major parts of the alimentary canal are the esophagus, stomach, small intestine, and
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large intestine, although the mouth and pharynx are usually included in most discussions
because of their role in the digestive process.

The major accessory organs are the teeth, tongue, salivary glands, liver, gallbladder, and
pancreas.

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 consume 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:

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

Stomach:

The stomach is an expanded bag, and it digests food by the help of digestive acids produced
from muscular walls of the 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.

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 intestine is compressed
into numerous folds and occupies a large proportion of the abdominal cavity. It is responsible
for food digestion, absorption of nutrients, vitamins, 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. The large intestine absorbs water and
vitamins from indigestible food and excretes the waste materials no longer needed for the
body.
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Figure. Digestive System (3200650§6)

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

o Liver,
« Gall bladder, and
e 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.

Liver:
The liver is the largest gland in the body. It weighs about 1.4 kg (3 lb) and is dark reddish

brown in color. Most of the liver is located in the right hypochondrium, epigastrium and
small partin the left hypochondrium of the abdominopelvic cavity just below the diaphragm,
where it is protected by the inferior ribs.

Hepatic lobules are the structural and functional units of the liver.

The liver performs many functions. It plays a critical role
« in the metabolism of carbohydrates, lipids, and proteins.
+ It stores fat, glycogen, iron, and lipid soluble vitamins.
+ It detoxifies drugs and toxins within the blood.
+ It destroyed worn out red blood cells and bacteria.

« It produces and secretes plasma proteins, heparin, and bile.
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Bile is continuously secreted by the liver. Between meals, bile is stored in the gallbladder.
It is released when the hormone from the intestinal mucosa stimulates contraction of the
gallbladder. Bile is carried to the duodenum by the bile duct.

Bile emulsifies fats, which aids their digestion by lipases.

Gall Bladder:
Gall bladder is a hollow pear-shaped organ and located beneath the liver and 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

Liver

=

= Hepatic ducts

i u/\‘ — Cyslic duct
) )
Gallbladder A1 “‘{:'v
% m,,x Pancreas

Duodenum [ —— ¢ Common bile duct
Pancreatic
duct

Liver: Anterior View Liver: Postenor View (umed up)

Figure. The Liver, Gall bladder (32200521 20p5:6(g3305)

Pancreas:

The pancreas is a small, pennant shaped gland located behind the pyloric part of the
stomach.

The pancreas consists mainly of exocrine glands that secrete enzymes to aid in the digestion
of food in the small intestine and endocrine glands that secrete hormones to regulate
blood glucose level.

The pancreas has four sections
1. Head
2. Neck
3. Body
4, Tail

The pancreas secretes pancreatic juice, which is carried to the duodenum by the pancreatic
duct. The hormones from the intestinal mucosa stimulate the secretion of pancreatic juice.
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Figure. The Pancreas (0§oo&wo)

4.6 Urinary System

Learning Objective:
+ List the components of the urinary system.

« Describe the general functions of the urinary system.

The urinary system consists of the kidneys, ureters, urinary bladder, and urethra. The
paired kidneys maintain the composition and volume of body fluids by removing wastes
and excess substances in the formation of urine, the fluid waste produced by the kidneys.
Ureters are slender tubes that carry urine from the kidneys to the urinary bladder for
temporary storage. Urine is carried from the urinary bladder and is expelled from the body
through the urethra.

The Kidneys:

There are two kidneys: the left and right kidneys. They are positioned high in the abdominal
cavity, near the middle of the back. The right kidney is a little bit lower than the left one
because of the liver. Each adult kidney has the shape of a big bean; the size is about 12
c¢m long. Each kidney is covered by the renal capsule. The capsule is a strong, transparent
fibrous membrane that serves as a barrier against trauma and infection.

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.
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Ureters, Bladder, Urethra:

The ureters are about 20 to 25 cm long. Muscles in the ureter walls constantly tighten and
relax to force urine downward away from the kidneys.

The bladder is a hollow muscular organ shaped like a balloon. It is located in the pelvis.
The urethra is the tube that allows urine to pass outside the body.

Urination:

When the person urinates, the brain signals the bladder muscles to tighten, squeezing urine
out of the bladder. At the same time, the brain signals the sphincter muscles to relax. As
these muscles relax, urine exits the bladder through the urethra. When all the signals occur
in the correct order, normal urination occurs.

Frequent urination is controlled by storing urine in the bladder, secreted from the kidneys
via right and left ureters. The bladder can approximately store 400 - 600 ml of urine. At the
time of urination, the stored urine in the bladder is excreted to the exterior by contraction
of bladder wall muscles, and relaxation of contractile muscles at the tip of the 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 on 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.

Chapter 5: Reproduction

5.1 Female Reproductive System

Learning Objectives:
Describe the location and functions of the organs of the female reproductive system.

Describe ovulation, menstruation and fertilization.
+ The female reproductive system is composed of external and internal genitalia.
- The external genitalia
- The external genitalia includes:
« Labia majora
« Labia minora
+ Clitoris

+ Urethral opening
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« Vagina opening

e Perineum

Labia Majora and Minora:

+ 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 the pelvic girdle and also called 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 development.

+ The membrane covering the uterine walls is called endometrium and its thickness
changes depending upon female hormones that prepare implantation of fertilized
ovum.

« The cervix occupies the lower one third of uterus and menstrual blood flows from
cervical opening into birth canal

i " F o Bf:‘._‘_.«v’
Labia = Clitoris o
majora B ectheal : 157 B |
rethra - 1 j B o Fimirne

opening 7 1y S
Labia 5 b Ovary
minora : ; pet

Vagina
perineum v

Anus

Figure. Female Reproductive System (aa¢]:008: gjsgo:aablogd)
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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: I
20egeaoC(ges (Fertilization)-

If a man has sexual intercourse with a woman at her time of ovulation it is possible for
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“FERTILIZATION”. qtpss 29058:a3050069 col:000905(gE:03 “aoegemC(gls” (“FERTILIZATION”) 09eal2003
A fertilized egg continues to move down the fallopian tube to the uterus and attaches itself 20656358 G600 22005 386 20:33853 socSco0Seg cqpiGr 20:3386098 ouS SRS
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Female Reproductive Hormones

There are variety of hormones that influence the structure and function of female
reproductive system. They are:
« When a girl reaches puberty the ovaries are stimulated by hormone from brain
(Follicular Stimulating Hormone FHS), which promotes the maturation of ovar-
ian follicles.

+  While maturing, the follicle lining produces the hormone Estrogen.

+ After ovulation the lining cells of the ovarian follicle left inside the ovary devel-
op into yellow mass of cell and produce hormone Progesterone and it contin-
ues to produce Estrogen.

+ If the ovum is fertilized it embeds itself in the wall of uterus where it grows and
produce hormone (Human Chorionic Gonadotrophin HCG)

A number of physical and psychological changes take place in the body of the woman
because of these hormones. The estrogen and progesterone are also known as ovarian
hormones as they are produced in the ovaries.

Hypothalamus
Cheavage

Poolled  dcoled  Bceled

@ @@ﬁ"“m

Fertdization

Figure. Female Reproductive Hormones
(3]jo08: qagoieundediqp:)
Menstruation
+ The uterus prepares its walls monthly to receive the fertilized ovum

« If the ovum is not fertilized (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
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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 as the first day of menstrual cycle. Within one month, from the first
day of menstruation to the next first day of period is called one menstrual
cycle

Menstrual Cycle s
m

Premenstrual __ |Menstruall Postmenstrual

Ay
l Endometrial Layer of the Uterus

/_w N, Fallopian Tube

Egg Cell

/.

\ Uterus
? Vagma
Endometrium

(Lining of the Uterus) Menslrual Flow

Figure. Menstruation (egooocoo(gés)

Menstrual problems

Irregular menstruations, pain during menstruation are quite common in teenage females.

Those conditions are generally not presumed to be 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

Mefenamic Acid or paracetamol can be given to get relief from pain, or appli-
cation 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 the menstrual period is not dangerous
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5.2 Male Reproductive System
Learning Objectives:
Describe the locations and functions of the male reproductive organs.

Male reproductive organs are

1. Testicle
2. Prostate
3. Penis

4. Vas Deferens

5. Urethra

Male Reproductive System

Bladder

'Seminall

P S iVesicIes,
Pubic Bone;

[Vas deferens|

Rectum|

Prostate!

: Epididymis
Testicle! ) :
Scrotum

Figure. Male Reproductive System (saqjjso00: qsgo:aeblosd)

Testicle:
« 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
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Prostate gland:
« Prostate is situated at the base of the bladder and urethra passes over it

« When the prostate gets enlarged, it presses over urethra and is unable to urinate

+ Elderly people suffer from this condition. Prostate gland produces fluid in which
spermatozoa can swim

Urethra:
+ Urethra carries both urine and sperm from the bladder through the prostate
gland into the penis and finally to the exterior

Penis:
« Penis is necessary male sex organ for intercourse
« During sexual arousement in males, penis becomes hardened, and enlarged,
and then ejaculation is done
5.3 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 girls and 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 be-
come 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

Changes in Males:

« 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 be-
come 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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Figure. Puberty Changes in Boys and Girls
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Microbiology
« Microbiology

« Transmission

« Communicable diseases
« Bacteriology

+ Virology

+ Mycology

« Parasitology

« Protozoa

Microbiology is the study of microorganisms. This includes bacteria, viruses, fungi, and
parasites. Microbiology helps find disease-causing microorganisms such as bacteria, viruses,
protozoa and fungi in various kinds of tissues and body fluids.

Microorganisms cause communicable diseases (infections) from the interaction of agent,
host and environment.

Transmission

Modes of transmission are the mechanism by which an infectious agent is transported from
the source of infection to a susceptible human host through the appropriate portal of entry.
Modes of transmission are generally divided into direct and indirect transmission.

Direct transmission (e.g, skin to skin contact, sexual contact)

Indirect transmission (e.g, air-born infection, vector-born infection)

Agent: microorganism e.g., bacteria, virus, parasites, etc.
Host and reservoir: animal and human infected by the agent
Environment: The factors related

Agent Environment
« Infectivity : Weatl:1er
» Pathogenicity ::::lrl;i o
* Virulence : .
- Antigenic stability i Orcc'-'Paf'O"‘i' setting
« Survival * Air quality
* Food

* Age

- Sex

Host ° Genetics

» Behaviour

» Nutritional status
* Health status
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COMMUNICABLE DISEASES
Classification
l. According to the microorganism
1. Bacterial Infections
2. Viral Infections
3. Fungal Infections
4. Parasitic Infections
5. Protozoa Infections

Il. According to the mode of transmission
1. Fecal-Oral transmission
1.1. Amoebiasis
1.2. Gastroenteritis
1.3. Cholera
1.4. Shigellosis (Bacillary Dysentery)
1.5. Typhoid & Paratyphoid
1.6. Hepatitis A
1.7. Poliomyelitis
1.8. Enterobius (Pinworm)

2. Respiratory transmission

2.1. Acute Respiratory Infections
2.2. Measles

2.3. Chickenpox

2.4. Tuberculosis

2.5. Acute Rheumatic Fever

2.6. Whooping Cough (Pertussis)
2.7. Diphtheria

2.8. Bacterial Meningitis

3. Soil-Mediated Diseases
3.1. Tetanus

3.2. Ascaris

3.3. Hookworms

3.4. Trichuris (Whipworm)
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4. Diseases Transmitted Via Body Fluids
4.1. Syphilis

4.2. Gonorrhea

4.3. Non-Gonococcal Urethritis (NGU)
4.4, Chancroid

4.5. Human Immunodeficiency Virus (HIV)
4.6. Hepatitis B& C

5. Water-Washed Diseases

5.1. Trachoma

5.2. Scabies

5.3. Superficial Fungal Infections

6. Insect-borne Diseases
6.1. Malaria

6.2. Dengue Fever

6.3. Filariasis

7. Food-Borne Diseases
7.1. Food poisoning
7.1.1. Salmonellae
7.1.2. Staphylococci
7.1.3. Clostridia

7.2. Pork Tapeworms
7.3. Beef Tapeworms

8. Domestic Zoonosis
8.1. Rabies

8.2. Leptospirosis
8.3. Anthrax

1. Bacteriology

Bacteria are single-cell microorganisms. They typically are a few micrometers in length.
Bacteria have a wide range of shapes, ranging from spheres to rods and spirals. Bacteria
grow in soil, acidic hot springs, radioactive waste, water, deep in the earth’s crust, as well
as in organic matter and the live bodies of plants and animals.
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COCCl BACILLI OTHERS
Streptococci
T (Streptococcus : ﬁ
m SRR progenes -k
. . e PP Vibrios
Diplococci Cﬁcllm of bac.rﬂf (Vibrio cholerae)
(Streptococcus (Bacillus anthracis)

pneumoniae)

Tetrad

Spirilla
{Helicobacter pylori)
Flageliate rods
(Salmonella typhi) SN
Staphylococci Sarcina Spore-former
{Staphylococcus (Sarcina (Clostridium Spirochaetes
aureus) ventriculi) botulinum) (Treponema pallidum)

Figure. Various Shapes of Bacteria

There are many bacteria also as the human normal flora in the body, especially on the skin
and gut. Bacteria in the body are harmless by the protective effects of the immune system,
and a few are beneficial.

However, a few species of bacteria are pathogenic and cause infectious diseases including
Skin Infections, Scarlet Fever, Leptospirosis, STls, Tetanus, Typhoid, Scrub Typhoid,
Meningitis, Cholera, Tuberculosis, etc. The most common fatal bacterial diseases are
Respiratory Infections.

Bacteria are named and classified by

1. what shape they have (Cocci, Bacilli, etc.)
2. how they are stained in laboratory (gram-positive and gram-negative)

3. how they can survive and grow (aerobic and anaerobic)

Aerobic Bacteria : Aerobic bacteria are organisms that require oxygen for their survival and
growth. E.g., Mycobacterium tuberculosis which causes TB.

Anaerobic Bacteria : Anaerobic bacteria are organisms that are capable of surviving and
growing in an atmosphere of little or no oxygen. E.g., Clostridium which causes Tetanus.
Gram-positive Bacteria: Gram-positive bacteria are those that are stained crystal violet dye
by Gram staining. E.g., Staphylococcus, Streptococcus, Clostridium, etc.

Gram-negative Bacteria: Gram-negative bacteria are those that do not retain dark blue
or violet in Gram staining. E.g., Salmonella, Shigella, Spirochaetes, Neisseria gonorrhoeae,
Neisseria meningitis, Hemophilus influenzae, etc.
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Some bacteria, such as Strep. pyogenes; and Clostridium tetani, etc., can produce toxins
which are harmful to the human body.

2. Virology
A virus is a small infectious agent that can replicate only inside the living cells of
organisms. Viruses infect all types of organisms from animals and plants to bacteria.

Most viruses are too small to be seen. Viruses are spread by coughing and sneezing,
fecal-oral route, sexual contact and by exposure to infected blood.
Viral infections provoke an immune response that usually eliminates the infecting

virus. Immune responses can also be produced by vaccines, which confer an artificially
acquired immunity to the specific viral infection. However, some viruses including those
causing AIDS and viral hepatitis evade these immune responses and result in chronic
infections.

Envelope protein

Envelope

Viral genome

Nucleocapsid

% Viral tegument

Antibiotics have no effect on viruses, but several antiviral drugs have been developed.
Figure . Structure of a virus

3. Mycology

Fungus is a simple organism regarded as a plant itself as well as a parasite of other
plants and animals.

Fungi can cause serious diseases in humans, several of which may be fatal if untreated.
These include aspergillosis, candidiasis, cryptococcosis, histoplasmosis, mycetoma etc.
Furthermore, people with immunodeficiencies are particularly susceptible to disease by
Candida, Cryptococcus, Penicilliosis and Histoplasma.

Other fungi can attack the eyes, nails, hair, and especially skin, the so-called
dermatophytic and keratinophilic fungi, and cause local infections such as ringworm and
athlete’s foot. Fungal spores are also a cause of allergies and can evoke allergic reactions.
Some fungi are not harmful and good for medicine e.g., Penicillin was produced from mold.
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Figure. Fungal cell structure

4. PARASITOLOGY

A parasite is an organism that lives on or in a host and gets its food from or at the
expense of its host. Traditionally, parasites referred to organisms with life stages that went
beyond one host (e.g., Taenia solium), which are now called macro parasites (typically

protozoa and helminths).

Parasites can cause disease in humans. Some parasitic diseases are easily treated,

and some are not.

5. Intestinal Worms

Intestinal worms or soil-transmitted helminthiases are caused by infection with the

nematodes
« Ascaris lumbricoides (roundworm),

o Trichuris trichiura (whipworm),

« Enterobius vermicularis (Thread worm,
« Pin worm, Seat worm) and

+ Ancylostoma duodenale or

« Necator americanus (hookworms).
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Intestinal worms are among the most common infections worldwide and affect
the poorest and most deprived communities. They are transmitted by eggs present in
human faeces which contaminate soil in areas where sanitation is poor. Intestinal worms
are a major public health problem because the worms disrupt people’s ability to absorb
nutrients, impeding the growth and physical development of millions of children.

Improving basic hygiene, sanitation, health education, and providing access to safe
drinking water are also keys to resolving the health and nutritional problems caused by
intestinal worms.

' ( V44
Roundworm Hookworm
;_' s e |
Tapeworm Whipworm

Figure. Different types of Helminths

6. Protozoa

Protozoa are single-cell organisms existing in aqueous environments and soil. Their
size is about micrometers to 1 millimeter so that they can be seen easily with a light
microscope. They are motile organisms with flagella or cilia or pseudopodia.
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1.Nutrition Module

1.1 Basic Science of Nutrition

Nutrition is a critical part of health and development. Better nutrition is related to improved infant,
child and maternal health, stronger immune systems, safer pregnancy and childbirth, lower risk of
non-communicable diseases (such as diabetes and cardiovascular disease), and longevity.

Nutrition is the process by which living organisms obtain and use the food necessary for
health, growth, and maintaining vital functions.

1.1 Key Components of Nutrition:

1. Nutrients:
o Macronutrients:
+ Carbohydrates: Provide the body’s primary source of energy.
+ Proteins: Essential for growth, repair, and maintenance of body tissues.
« Fats: Important for energy storage, cell structure, and hormone production.
o Micronutrients:
« Vitamins: Organic compounds that are vital for metabolic processes.

+ Minerals: Inorganic elements that support various bodily functions, such as bone
health and enzyme activity.

2. Hydration:

o Water: Essential for digestion, absorption, transportation of nutrients, and regulation
of body temperature.

3. Balanced Diet:

o A balanced diet includes a variety of foods in appropriate proportions to ensure an
adequate intake of all necessary nutrients.

o Not every meal must be balanced but people should try to eat a balanced
diet every day. Food contains different nutrients in different amounts, so
parents and caregivers must make sure that the family receives as much
variety as possible in the diet.
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I CHW MANUAL MODULE 3: BASIC SCIENCE OF NUTRITION
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Figure. Three food groups QI 0§0E2/32002:600503 Gg|o(ges

1.1.1 Carbohydrates G 80009@50@0% 396009(533(?@@53
Carbohydrates, a group of molecules that includes sugars and starches. Carbohydrates

c o¢ C N . . Q <
contain carbon, hydrogen, and oxygen, and generally in proportion of 1:2:1. This ratio is reflected in o 39@9@@®§®”?_|§ 36066): (32022326200080CED I4|Ced0> - Dietary fiber coe205
the word carbohydrate (hydrated carbon). 0003‘{][ 2)

i i i i C cC O o¢Cc ome
Glucose is the most important carbohydrate. Glucose is absorbed after the hydrolysis of G Goggogcgw@ggmoo@ Oof?g&gcg

dietary starch and disaccharides in the intestine.
Functions of carbohydrate in the body are
1. Energy source
Energy storage
Sparing protein
Supporting metabolism

Digestive health (Dietary fiber, a type of carbohydrate)

o o0~ b

Regulation of blood sugar
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Figure. Different forms of Carbohydrates

1.1.2 Fat (Lipids)

Lipids are heterogeneous group of compounds, including fat, oils, steroids, waxes and

related compounds. They are important dietary constituents, not only because of the high energy B tl;’_:lospholipid
value of fats, but also because essential fatty acids, fat-soluble vitamins and other lipophilic eyl
micronutrients are contained in the fat of natural foods.
Lipids may be saturated or unsaturated. -
Intracellular g
Functions of lipids in the body are Hydrophobic tail

1. Energy storage Hydrophilic head

2. Structural components Figure. Structure of lipid

3. Thermalinsulation Q0 ¢ Q .
0.0.91l V§OIC:/F2202:6000 (Protein)

4. Absorption of fat-soluble vitamins

5

o} C,/ . Q s S eQ & .. Q o e~ Q. S e .S Q<.
. . . . 0§02C:/32202:6000QA0P0 VM OFOQIIORC  I§D0PVOY OPOOOPIGIVIMPKE CYOCH:
C < [o] <
Involvement in the process of bile acid production 5078 020gpeaeg0d 38y
. o C C . . < < < < "|C‘ C N < <
1.1.3 Protein osl]ooc:/sgoaoseoooéﬂos (Amino acids) eomoo§:ooo>§>39[§® GOIC:P0¢Y ®PO3C0D220VI
0982030502¢ 38E830B0d | GedclooaSi
Proteins are major structural and functional polymers in living systems. o2 MNP T -7 J QU8 2
[o] c O C QcCco o ¢ C co¢C [e} o] ¢ ¢ o c 0 C
. . . . 2l eg@@@msgoeoao POC&IPMOO ( 9§2MVOE BOYOICROKCEID IPLICSIMOVI © @@@cosgo
Proteins are synthesized as a sequence of amino acids. ocoL o o o Lo L . L L L1 Lt L
. L G200 FIECIT2MOD (3 q)2§)2001)
There are two types of amino acid in the body: o @c o oco_ o o ( 0 ¢ g g o coc[§° <. 0% o o 0.0
J1 098[g® ©UR05 620D FPICEIMOV (9§20PVO0RCI0RC CROIMVO&C|GE GCIPOCEIDMOD DD Q2§

1. Essential amino acid (cannot be synthesized in the body and there are 9 essential A/A) and

2. Non-essential amino acid (can be synthesized in the body and there are 11 non-essential A/A).
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Here are the primary functions of proteins:
1. Structural Support

2. Enzymatic Activity

3. Energy Source

4. Transport and Storage : hemoglobin transport oxygen in the blood, include ferritin, which
stores iron

5.  Communication: proteins function as hormones, proteins on cell surfaces act as receptors
6. Immune Response : antibodies and complement proteins
7. Movement : myosin and actin are involved in muscle contraction and movement within cells

8. Fluid Balance : albumin helps maintain osmotic balance by regulating the amount of fluid in
blood vessels and tissues.

9. Acid-Base Balance : Proteins act as buffers to help maintain the pH balance in the body.

POLYPEPTIDE CHAIN

)

&y o
/f % 'y

e
‘...’ . . . -
abe $ " AMINO ACIOS
F i N
: - s
% g AMINO ACIDS

a .l'. Leu-ser- cys

Figure. Structure of amino acids chain

Deficiency will cover in other relevant Module.

1.1.4 Vitamins And Minerals

Vitamins and trace elements are micronutrients essential for metabolism. They participate
in metabolism of carbohydrates, fat and proteins. Some vitamins act as hormones.

Both vitamins and trace metals are also important for cell growth, proliferation and
differentiation, and many of them affect immune phenomena. The requirement for vitamins
depends, to some extent, on the macronutrient intake.

Vitamins are divided into fat-soluble and water-soluble vitamins.

Fat-soluble vitamins -A, D, E,and K, and

Water-soluble vitamins -B1, B2, B3, B5, B6, B12, folate, biotin and vitamin C.

A 110

MODULE 3: BASIC SCIENCE OF NUTRITION

OGOL]U)ES({PS@S C\?é‘)C%gqp:?’D—

Q CN Co N < oc C
Qll a&ocrgwgp@,mgeaoomg?a?cqo 326000001320

n 398835:(\?8@@038@ (Enzymatic Activity)

I
A 96333986188@0%

Gl oau%cg%eaooé@é:r?f: O?PGC\PDE@E: (Transport and Storage) - LB(%OC@POOE (hemoglobin) ooé

o mN C C o COODC CODCO::) COOS COD co C‘(frritin) (‘o’]Q
GOg30003C 6330MFONICHD VOEIOICIOPVI WSICIN) WVEAPICEID VLI§OC (fe copdsoloc
oap_Su

C (N . . Q C C c [ " C

il 0000g0oeq (Communication) - 0§02C:/32200:6200¢P:20R0 GLOE§: (hormones) q_p:s@@o)

0Sez09E20051 9305605 o@cc:sol: 080082/32002:6205612:2005 CVMDIEVIE005:0005s (receptors)
2 [ ]O°& QLOQOC: : QPR SOROPRV: P

({'3339@5 (\L)(Q)G&DD(%&)P_'SII
Q C

G cf'gu%ésgoso@@%g (Immune Response) - ogogé: (antibodies) §\<f: sgoz@péosl]ooc:/sgoaoseoorc)

(complement proteins)

C o¢c o _¢ . C C C . o C C o C c N _C
QI pO§Pse (Movement) - 6COR@C (Myosin) &¢ 30000C (actin) 0320p0 @mwo:qL@c:c;\g 000
qpssgogéz cxjvlégng%ogé (ﬂoéoap_gu
Il 3256905 (Fluid Bal - :0SSeeé (albumin) 2005 cas :8C 000
Poe20og|0ne (Fluid Balance) - 305c0g||ec (albumin) 2000 eogoe@oq_p,?c 0004

2qps
3200 3PS 0203 B&: 0@8@5 830391006 (osmotic balance) 03 cB§:338:8 cno3203
08 °§1 61[2 L §°[3_.9 ‘g% °ﬁ| I L §° °61§ ||.[2 &
[\ < . [o] C C < o C C
B! 320000-60p0 g|o2e (Acid-Base Balance) - 0§02C:/32000:6200¢)2:0000 9§207003203C: pH g
c;@o% o8§s:33§sq§ @o:éqp: (buffers) qlozsg@og C\?éG@O’J(C:ODéII
[~} ¢ ¢ C o . .
0.0.Gll ©0226CHE 20QY|©20Q|D3 (Vitamins And Minerals)
Q [N ¢ ¢ c 9 ¢ _C C o c O C
Clepaliler-te gp:(ﬂ:@oo)c (Trace elements) qpzo0pd @omg@@oesgogoo eﬂe@ocgsgoeoao
C C < c 0 N Q C Q ¢ C [o] C C
32G003008F3DUIIE)OD0VG|Ds @@@wgn GCEOR0P0 OO FVEIMNEE VFOIC: /3060
o3 ﬁgome@&»c 2:00¢ Olo€a0oSi 325] 802068P:00S U5 &:aP:dS cvdes0Ea0SI
|.°® P ?ﬁl °08 [2 Q.”.v Q.I ° [2 L§°Q.I A O o &

Q C. < c. ¢ O
@U)’J@C?Co: ODg)J[G’JU)?O)E{ILS

Ie)

;‘Efi;;ﬁ‘;”‘ i Fat-Soluble Water-Soluble
S BodaprgrnonS BuSbam{Gees Vitamins Vitamins
80)3@8&%3959_]05039_3 3980039300961 & ’ A
O’JUS 0)’)80:?83%39GOT 39038339(7)’30)0%? , h %"‘ &&

Q < < 9
2 gt e 6
©

¢ O
C C c 0 < " "
qpimadlogt  cSeapoiyfaced Vitamin ¢
Q C Q Q C ¢ ¢
UU)’J@CQ{P:O? 39&30806({]’300 i

=
Q c _ c C c _c &
e 8omelsé  eqopeqpolennn 89 .
Sonoesue sddj:3(Eoi000:2008
80o206C0pg) §0¢]:3(g0:0092003ll

soluble vitamins) - (A, D, E, and K)i &¢

cqoaceupoenn oxmelaps (Water-
8§1O9g<eq Qs

| VitaminE | @ F : " £
\ a" A
3280 Ec0Poenn 8omelyp: (Fat- = & = g -
3] 4 2 R £ e .
fe
=

soluble vitamins) - (B1, B2, B3, B5, B, '@ ﬂ: = 3;_ :Qa@ g !
B12, folate, biotin and vitamin C) 5 > Ad

A 111




| CHW MANUAL

1.1.4.1 Fat-Soluble Vitamins

Sources Function Deficiency Excess
Vitamin | retinol, Animal- -Vision - Night blindness | Hypervitaminosis
A retinal based: and an increased | A
and Liver, fish -Immune risk of infections.
retinoic | oils, eggs, function Severe
acid :?gdiaclt;y -skin health | yeficiency
can lead to
Plant-based: xerophthalmia,
Carrots, a condition that
sweet pota- can result in
toes, spin- blindness.
ach, and
other green
leafy vegeta-
bles
Vitamin | calciol Sunlight - Calcium - Rickets Toxicity can lead
D exposure, absorption in children to hypercalcemia
Fatty fish, (softening and and serious
fortified - bone health weakening of complications
dairy — immune bones). like kidney
zg;dyuocliss, function - Osteomalacia damage.
and Iiver.’ in adults (soft
bones) and an
increased risk of
osteoporosis.
Vitamin | tocopher- | Nuts and Acts as an - Rare but High doses can
E ols seeds antioxidant, |can cause interfere with
(almonds, protecting neurological blood clotting,
sunflower cells from problems due leading to an
seeds), damage. to poor nerve increased risk
spinach, and | Supports conduction. of bleeding,
vegetable immune especially in
oils (such as |functionand |~ Muscle wggk— individuals taking
sunflower | skin health. |N€SSand vision | 5654 thinning
and problems. medications.
safflower
oils).
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Vitamin | phylloqui- | Leafy green | Important for | Increased Rare, but can Vitamin | Phyllo- | 3286:eepCq ca3:3(gcs eog:g0dcgd(gliss | qpeokeandopds
K none (K1), | vegetables | blood clotting | bleedingand | interfere with K quinone | 6200 aagoSqp: & 28 6032598505338 | eogedgonos
. | (kale, and bone difficulty clotting | anticoagulant 0 ¢ % e o < e *
nmoanneasqm_ spinach, health. blood. medications. (K1), (02050041 UOCs oq§eeoess  |(GEsco§eann cs0:q)2
broccoli M i S 08 < s ,
(K2) Brussels)’ In severe cases, anaqui iéom oie(fr(es; BOROd Q sge@:iae§qp ¢ (Anticoagulant
sprouts, can lea'd t9 hem- nones O?S)I oocqoaoco 39@612@333& Gg:(:)cso)moeecos medlcitlor:s)
and other prrhaglloc disease (K2)) 0&edlod (Brussels Qg 62038 & 320820803
: in newborns.
cruciferous sprouts) §§: :39@:)3 Gep(ﬂ (Hemorrhagic 3’9@«?’.)(2‘:390])08
vegetables. ) . o oc o
(Cruciferous) disease) 03 (§oco c02&E20p01
c 9o C C oc <
U)C:ODQO’)CSQ(T)QF): §CZDIDDII
1.1.4.2 Water-Soluble Vitamins . qoRccupotea 8onnelaps (Water-Soluble Vitamins)
Sources Function Deficiency Excess 9§ s€eo0o avbcés FlLodegc
. Co < C . .
Vitamin | Ascorbic Citrus fruits |Acts as an Scurvy, Generally non- 3961Co39[§°> G02C02D (Deficiency)
C Acid (oranges, antioxidant, |characterized toxic, but very gps (Sources)  (Function)
lemons), supports by anemia, gum | high doses Vitamin C Ascorbic Acid | (egpadi 2306p | 820503 8026t & GLOD
strawberries, | immune disease, and skin | can cause a ﬂo LSL GO I L?ZI o
bell peppers, | function, aids | problems. gastrointestinal 0QED) JP [90§,071C0PR0s | ],096202 3223|§C 32800
broccoli, in collagen dlstr_ess, such 33&5 3 (Antioxidant) esp(ﬂ (Scur- eﬂewgwgs
and Brussels | synthesis, as diarrhea o R g
sprouts. enhances iron and abdominal Q[osl ©e00 Pgo Vy) € 0G0 | 06IWIICRS
absorption. cramps. 205§ cQod | cpdesond QOORaMD gqp:olon
Vitamin | Thiamine |Whole Essential Beriberi, leading |Rare, as excess is Q1 08:c0[888: [ 20051 03058 | qpe[gdeon | obeagp(ge:
Bl grains, pork, |for energy to weakness, usually excreted. Q Qe g < g, 0 Q RS Q
2 &C 006000 [ F2DCDOCHINY | GAPBTHR0: | ¢ VOOGTIOE
legumes, metabolism | nerve damage, : . o - t
seeds, and |and nerve and heart oéedlod e | eapal agosds | (30336000
nuts. function. problems. GoopS copalad 20038583
Collagen 33@61@3: mé:e@oé:
e&ésoégn‘;’ @ooa@qp: s{;’&p
Q C °
0RPO00! 25 @oaoc?oqp:
c < < oc <
62050006 @oeom%coapju
or% 3086000C:
G000
Vitamin Bl Thiamine Gmocf)c"?l gézs@égo 0'305310005 §p:d][§s
C N c ¢ Q ’] O ©
00520221 O oog@ooa §|esPo Qgjeo00
[l e] N ° . . o
Q|8 360 | &C 39363@@3 (Beriberi) Glle olos
< C N < N C
FPOEQPISE [ WOCSIIORD @o[gzl sgeﬂozago:@g
° Q o] ¢ O C < C < C <
3286200:4)03 eﬂe@om?sao 333:§@:[§c:| 98,0005000ll
20p5 zode(ogo
cC o C C
qlmm@c:r;.g
s0d:(goog
qps @o%
c©2020I
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VITAMIN B COMPLEX

-

SPINACH

& ‘-

OATS

~>
& £

SOY MILK

o S

v
FISH

EGGS AND DAIRY

CHICKEN

A 16

Vitamin | Riboflavin | Milk, eggs, Important Ariboflavinosis, |Rare, as it is
B2 green leafy | for energy causing sore excreted in urine.
vegetables, |production throat, swollen
meat, and and skin mucous
fortified health. membranes, and
cereals. skin disorders
Vitamin | Niacin Meat, fish, Involved in Pellagra, with High doses
B3 poultry, DNA repair symptoms can cause
whole and energy including liver damage,
grains, and | metabolism. | dermatitis, flushing, and
fortified diarrhea, and gastrointestinal
cereals. dementia. issues
Vitamin | Panto- Chicken, Crucial for Rare, but can Generally non-
B5 thenic beef, synthesizing | cause fatigue, toxic, but very
Acid potatoes, coenzyme irritability, and high doses
oats, and A, which is numbness. can cause
whole important gastrointestinal
grains. in energy distress.
metabolism.
Vitamin | Pyridox- | Chickpeas, |Important Anemia, derma- | High doses can
B6 ine fish, poultry, |for protein titis, depression, | cause nerve
potatoes, metabolism, |and confusion. damage and
and red blood cell neuropathy.
bananas. production,
and neu-
rotransmitter
synthesis.
SOURCES OF

oS ToF

BEANS

D

BEEF LIVER

Vitamin B2 Riboflavin % 2l 3863 gé:aacc: cop_%eqpcczs gp:d]@s
co C C C N o °
ENlely] eeleplablel™ c?:)@c:l 323 QCy|e200
C C
G202 IGO0 e S’aeq@oo G@QQP, oeocso(xoe
N ¢ _C C C
Q[osl 322023 0 $:6066): eepcq@:@c: sgqp::aa:)z@g
C o C C C < C N
§¢ 00206C ccleplen] e ageq@os 98,0005200I
c C C
(gpog0doon: | ameqe(03: cepolgps (g6
G202 c;oooor%f? :Dp_Su coe20D (Ari-
DRl ek boflavinosis)
Vitamin B3 Niacin 3200031 clil DNA @[@8@5 sgcq@os oeomqo:d]oo
@ C N C C co [N C c ce
lonlen] §C QO332CEO eepcq@:@czl 3200D0:Q|003
G(D’.)(Tc)é ooe@o%oéorgé oé:ec&p@é: @8:| s@eq@os
C o C '] C C C C C Q < C C
§¢ 00206C olocaopdl el lopleisle's) §@§:@c:§g
[gpSg0S00o0: 3 aa&s 300308C3H
@g ° QJLOLa ° et
=lobls) c;oooor%f? @530339_5 C\)ése@oés
ocC
DaltleH QOMRCIIQ[D3 0CqP
oleoon Gsp(ﬂ @m@oqu
(Pellagra) [g9c08E20p5n
Vitamin B5 Pantothenic @ogooom gé::?acc:ceao ﬁpzcﬂ: GLOLY
L
Acid 3262028 mg@o%oéorgcc: eoo%mp_ao 39:):@(3 3380
C o < o C c
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Caloric Content of Nutrients

Nutrient Energy(kJ/g) Energy(kcal/g)
Starch 17 4
Glucose 17 4
Fat 37 9
Protein 17 4
Alcohol 30 7

1.1.5 Body Mass Index (BMI)

Body weight in relation to height is the most used measurement in nutritional assessment.
Relationship between the two is expressed as the body mass index (BMI), calculated according to
the formula:

BMI = weight (kg)/height (m)2

The BMl is used to categorize nutritional status, as shown in table.

BMI (Kg/M?) Interpretation
<18.5 Malnourished
18.5-20 Underweight
21-25 Desirable
26-30 Overweight
>30 Obese

2. Introduction to Good nutrition

Good nutrition is the foundation of good health. Healthy people form successful and
productive families, communities and societies. Well nourished children grow and develop
properly. They get sick less often and are healthy. They achieve more at school, earn more
as adults and live longer. They also are more likely to have healthy children.

2.1 The effects of malnutrition
Globally, under-nutrition is the one of the main causes of death in children under five years

old. In Myanmar one in three children has poor growth and development as a result of
under-nutrition.
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Undernourished children suffer from more diseases and are not able to perform well at
school. They become less successful adults and are likely to have fewer employment
opportunities meaning that they earn less money than individuals who were well-nourished
as children.

Undernourished women are much more likely to give birth to underweight babies which
perpetuates the cycle of poor nutrition in a community. They are also more likely to have
difficult births. Under-nutrition can cause economic loss not just to individuals but to

households and whole communities.

2.2.1 The first 1000 days

The first 1000 days of a person’s life is measured from conception to two years old. It is the
most important time for good nutrition. Under-nutrition at this time can lead to problems
which cannot be reversed. Because good nutrition is necessary before babies are born it
is important that women have a balanced diet. Healthy mothers produce healthy babies.

The causes and consequences of malnutrition

We should care about nutrition because it affects our families, our communities and
us as individuals. Malnutrition is the result of not getting the right kind of nutrients
for the needs of our body. It can lead to health problems, education problems, lack of
employment opportunities and lower incomes. The following figure summarises some of
the consequences of malnutrition in children and adults.

Increased infections W

B Increased risks of iliness,
birth defects and delivery
problems for mother and
baby

Increased risk W
of disability and
death

Malnutrition

B Reduced learning
ability and school
performance

Reduced working =
capacity and
earning

8 Reduced growth in
children

Some consequences of poor nutrition

Figure. Burden of malnutrition
2.2.2 The causes of malnutrition

Malnutrition has different levels of causality. Immediate causes are at the individual level.
Underlying causes happen at household or community level and influence immediate
causes. In turn, basic causes happen at community or national level and influence underlying
causes. The following figure shows these causes and relationships.
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Outcome

Malnutrition, disability and death

& &
Immediate
causes
® Disease = = Poor diet -
[ [ ]

Underlying -
causes Inadequate care

and feeding

qurliving practices Family food
conditions, poor & shortages
health services &

Basic causes
Poverty, unequal access to resources, low status

and education of women, environmental stress,
fluctuations in food prices, conflicts, etc.

Figure. Causes of malnutrition

2.3 Malnutrition signs and symptoms

How can we tell if someone is undernourished?
Malnutrition can be due to:

« a person not getting enough nutrients for growth and maintenance of the body
from their diet (under-nutrition)

+ illness causing the body to become unable to fully use the food which is eaten
(under-nutrition)

« a person consuming too much food (over-nutrition)

Under-nutrition is currently a major problem amongst children under five years old in
Myanmar. In urban areas problems of over-nutrition are increasing.

2.3.1 Who is affected by malnutrition?

Children tend to be more commonly and more seriously affected by under-nutrition than
adults. They need many nutrients in order to grow and develop, but have small stomachs
and so they cannot take in large amounts of food at one time. This is why it is important
for children to eat more frequently than adults. One of the most common signs of a
malnourished child is that they do not seem to be growing properly either in terms of
height or in terms of putting on weight.
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Marasmus is a form of malnutrition caused by a severe deficiency in calories. It typically
affects infants and young children. eepalcongamogps-
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Signs and Symptoms:

« Severe wasting of muscles and fat

« Very thin appearance .+ ce008:5:505(5¢:
« Dry, wrinkled skin . (mecusqp:og&) @:ogo:ggq&mf?'@f:z
« Irritability

« Fatigue

« Failure to thrive (in children)
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Introduction To Pharmacology

Pharmacology is the study of medications (chemical compounds) which interact with var-
ious living systems such as molecules, cells, tissues and all organisms in order to produce
a certain effect.

Drugs

Definition- drugs are chemical substances used to diagnose, prevent, treat, or cure diseases
or medical conditions.

Classification of Drugs

A. By Therapeutic Use
+ Analgesics: Relieve pain (e.g., paracetamol, morphine)

« Antibiotics: Treat bacterial infections (e.g., penicillin, amoxicillin)
« Antihypertensives: Lower blood pressure (e.g., amlodipine, losartan)

+ Antidiabetics: Manage blood sugar levels (e.g., insulin, metformin)

B. By Preventive Use
« Vaccines: Prevent infectious diseases (e.g., influenza vaccine, covid vaccine)

+ Prophylactic Drugs: Prevent diseases in high-risk individuals (e.g., antimalari-
als)

C. By Palliative Use

« Palliative Care: Improve quality of life in terminal illnesses (e.g., antiemetics for
nausea)
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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: taking medications specifically to stop a disease from developing in the first
place, rather than treating symptoms once a disease has already occurred.

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

ROUTES OF ADMINISTRATION OF DRUGS

Enteral routes: oral, sublingual and buccal, rectal
Parenteral routes: intravenous route, intramuscular route, subcutaneous route

Others: intranasal route, inhalational route, vaginal route, transdermal route

HOW TO USE MEDICINES

Directions for the use of medicine:
1. Use medicines only when necessary.
2. Know the correct use and precautions for any medicine you use.
3. Be sure to use the right dose.

4. 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.

5. If the medicine does not help, or causes problems, stop using it.

6. When in doubt, seek the advice of a senior health worker or doctor.
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Only use a medicine when you are sure it is needed and when you are sure how to use it.

MODULE 4: PHARMACOLOGY

WHEN SHOULD MEDICINE NOT BE TAKEN?

1.

Pregnant women or women who are breastfeeding should avoid all medicines that
are not absolutely necessary. (However, they can take limited amounts of vitamins
or iron pills without danger. Also, pregnant or breastfeeding women with HIV should
take medicines to prevent spreading HIV to the baby)

With newborn children, be very careful when using medicines. Whenever possible
look for medical help before giving them any type of medicine. Be sure not to give
too much.

A person who has ever had any sort of allergic reaction— itching, etc.—after taking
Penicillin, Ampicillin, or other medicines, should never use that medicine again for
the rest of his life because it would be dangerous.

Persons who have stomach ulcers should avoid medicines that contain Aspirin. Most
painkillers, and all steroids make ulcers and acid indigestion worse. One painkiller
that does not irritate the stomach is Acetaminophen (Paracetamol).

There are specific medicines that are harmful or dangerous to take when you have
certain illnesses. For example, persons with hepatitis should not be treated with
antibiotics or other strong medicines, because their liver is damaged, and the
medicines are more likely to poison the body.

Persons who are dehydrated or have disease of the kidneys should be especially
careful with medicines they take. Do not give more than one dose of a medicine
that could poison the body unless (or until) the person is urinating normally. For
example, if a child has high fever and is dehydrated, do not give him more than one
dose of Acetaminophen until he begins to urinate.

Forms of Drugs

1.

2.

Tablets

Capsules
Chewable tablets
Injections
Powders

Solutions
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7. Emulsions
8. Suspensions
9. Lotions
10. Creams
11. Ointments
12, Effervescent granules
13. Aerosols
14. Gasses.
15. Suppositories
HOW TO CALCULATE THE DOSAGE OF DRUGS?

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

1000 ml = 1 Liter

ltsp=5ml
1 Tbsp =15 ml
3tsp=1Tbsp

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, a low dose is needed for young
children. If drugs are given in excess dose, it is extremely dangerous. Children should be
given the following ratio of dosage related to that of adult dose.

Age Nearest body weight Dose

Adult 60 kg 1 Dose
Children 8 - 13 years 30 kg 1/2 Dose
Children 4 - 7 years 15 kg 1/4 Dose
Children 1 - 3 years 8 kg 1/8 Dose

Note: dosage for children under one year should be consulted with senior health workers.
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STEPS IN DRUG PRESCRIPTION AND ADMINISTRATION

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 prescription.
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 down 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 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

Like Oral, subcutaneous, intramuscular or intravenous.

6.Right documentation

Write clearly and easy to read on the prescription. If you make a mistake, cross out and si
gn.
« 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”.
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Abbreviations for drug prescription

Tab = tablet

Cap = capsule

Susp = suspension

Syp = syrup

Amp = ampoule

Tsp = teaspoon (5ml)

Thsp = tablespoon (15ml)

Kg = kilogram

g = gram

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

pm = in the afternoon

h.s = at bed time

o.d = once a day

b.i.d = twice a day

t.i.d = three times a day

g.i.d = four times a day

stat = immediately

a.c = before meal

p.c = after meal

p.r.n = as required

p.o = by mouth (oral)

ng = by nasogastric tube

pr = by rectum (rectal)

SC = subcutaneous injection
IM = intramuscular injection
deep IM = deep intramuscular injection
IV = intravenous injection
slow IV = slow intravenous injection
intranasal

Intradermal
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q.i.d = oodeg, G (036 (four times a day)

stat = q|05q|c°:: (immediately)

a.c = Booe2:8 (before meal)

p.c = 39033@3:@: (after meal)

p.r.n = 3382003 (as required)

p.o = okode (by mouth (oral)

ng = §0¢3lC:305¢ (by nasogastric tube)

pr = 0336 (by rectum (rectal))

SC = 39@@1@3:@393(730%3@5: (subcutaneous injection)
IM = 39330:@@0:0%:@5: (intramuscular injection)
deep IM = 3920026502 $00§0503:(gC<2 (deep intramuscular injection)
IV = 3p6(030650:035(g¢: (intravenous injection)

slow IV = 356(0300553 (gpS:00E2§003:(g€: (slow intravenous injection)
intranasal = soesl:eq) 932§ (intranasal)

Intradermal = 39@61@3339085 :3&s oo &: (Intradermal)
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How frequent are drugs given?

OD - 8:00 am

BID - 8: 00 am - 8: 00 pm

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

QID - 8:00 am - 1: 00 pm - 5: 00 pm - 10:00 pm
NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAIDs)

NSAIDS are a class of medications used to reduce pain (analgesic), decrease inflammation
(anti-inflammatory) and lower fever (antipyretic).

NSAIDs are first-line agents for mild to moderate pain and inflammation.

Classifications

Examples Key Features

Aspirin Antiplatelet,

Ibuprofen, Naproxen Over the counter, short/long duration
Diclofenac Potent anti-inflammatory
Celecoxib Lower Gl risk, avoid in CVD

Meloxicam, Piroxicam Once daily dose

Mefenamic Acid Limited use, high Gl toxicity

Example: Aspirin
Uses

Analgesic- mild to moderate pain (e.g., headaches, toothaches, muscle aches). Dose: 325-
650mg QID (max 4 g/day)

P JRED)

MODULE 4: PHARMACOLOGY

680:60860Q§00pY q]§33C:3a(g0s (How frequent are drugs given?)

oD - §§or°> 0:00

BID - 505 ©:00 - P2 ©:00

TID - é@(rg 0:00 - e@ccop_s J:00 - PO ©:00

QID - %@(rg :00 - e@ec\)é 0100 ~ POG§ §:00 ~ PO D000

003:§ 0560032003 FeepEayesosqp: (NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAIDs))

NSAIDs q_p:oaé §ocq|<c:g%oao%oaoe®q$ (Analgesic) Gspéqfssgfecm?qlq$ (Anti-inflammatory) §<f:

. S (Anti ti o, v O S O Mme ¢
39({'30(72|G®€1§ (An Ipyre IC) G@O?o@lGODD GSOeQQGﬂLoGQO)’JoCD@QIlo@O)ODaII

C C C < C ¢ C < < Q
G’QG(H?O’)&?')(QIC?I 393)(;390’)(;§')O’2|C?6{|’38§9 G&T.)CGI 8?6{]’)83903(’7) NSAIDs qp%&)& oooegzo)o:eo:

C c
c;eo:qu@ooogn

2ON302:3(a0:d (Classifications

6805006OQP: m%ms@o%ooéqu

Aspirin 6232g224P:pe0s(gc:nd 2080y ¢ (Antiplatelet)

co
Ibuprofen | Naproxen G808

8o

e < < cOoQ o_.S 0O
cogc 39(\80000(DO(D§CI 39’3§:DCO?/€]1

&¢
IL L

. c (o] C C o]
Diclofenac 3CEPCORY30$0C @@csmzcﬂ

oc _¢ < c.. Q¢ < 9 o < '] °
39@339@?93%(\)886@3C8&?C61’3 GU)S(%(D&?SO{"F@@SO ol §(\?2

Celecoxib
c;og:c;@oa%éqoeqo(ﬂ (CVD) %’pﬁq_p: Gﬂoé@ésﬁ
Meloxicam | Piroxicam 066§000(03662000535:6§

Mefenamic Acid

RUe2 - Aspirin

3232(g|Oqps (Uses)

33(73()5395@(”303@90: (Analgesic) - 3a6QpRE2:0 saooct‘:sgmé‘::?on{légqusgog 393;?3@[%’5 (oo

- G@TE:O%US@E& ogo:cf’ed%@é:l @ngo:§ocq5@5:)n 6303002 - 325-650 mg QID (ooo%c;@ecgjé

QP03 4 g)
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Anti-inflammatory- inflammatory conditions (e.g., rheumatic fever, rheumatic arthritis).
Dose: 3-6 g/day in divided dose)

Antipyretic- fever in adults

Antiplatelet- cardiovascular protection (e.g., post-myocardial infarction). Dose: low dose
(75-100 mg/day)

Adverse Effects
A. Gl
B. Bleeding Risk
C. Hypersensitivity
D. Renal Effects

Gl - gastric ulcers, bleeding (high doses, prolonged use, elderly, history of peptic ulcer
disease)

Prevention: use with proton pump inhibitors (PPIs) like omeprazole.

Bleeding risk - increased risk of bleeding (e.g., G, intracranial)

Contraindications: avoid in active bleeding, hemophilia, or before surgery.
Hypersensitivity - bronchospasm, urticaria, anaphylaxis.

Renal Effects - risk of acute renal injury (in dehydration or chronic kidney disease).

(Note: Avoid in pregnancy, elderly, children)

3 144
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C . . ¢ < (N <
FPegpcoyjeso:  (Anti-inflammatory) - eqocqe:oa@sge@:age%ﬂos (RUeD - VIO §ITY)P:
(Rheumatic fever) Gagseco:or)(73§o ssaoogeqoéeep(ﬂ (Rheumatoid arthritis))i caosoedcm - ooo%e.i

Qi€ 3-6 g 36)6200056§
s@pay|eso: (Antipyretic) - co(03:qpiopE s@pPoRE0a§

c C . ° c _¢
c032g02P:pe0ea0§ g Ceso: (Antiplatelet) - sodieogie(ogo(googogpie momgudad (Rued -
§0ds(R05000:08(g¢: (Myocardial infarction) (Geeg005)i canzoeomm - 3§p5:c0S (0ndes,ag)E 75-
100 mg)

Goo:ogcﬁéstrﬁlsqp: (Adverse Effects)

oll 0236 §E3LS:6(030E: FgaPLS (G)

Ji eag20g050988Eeg|g¢ (Bleeding Risk)
QI ©20360p5(g¢: (Hypersensitivity)

C C o <

il GOQP(YSO’)OOQC at?sqlzoameepcﬁ?qp: (Renal Effects)

o]

390333§§§3Em839@05: Gl) - sgmsgésge?ol c03:038:(gC: (canzoeoamgps(glsl (030gp5%:8(g¢:

CrQ c O (o8N N
OD(YD[—Z_]SQ_ODG?G{P%I G@@DS@GS@@D@@(@S%G{PS)

a0R036)$ - Omeprazole 0333 Proton pump inhibitors (PPIs)aaqjs3a00: cso:igpisco3adeoli

eag2090503888egg¢ (Bleeding risk) - cogiog0dcg§&ceg|[géonadan(gés (Quen - meomdEséap

Q Q QQQMe, 9 c < (X SN
C\)GSG@DC: GOgS(xPO)@@CSI 8:G§9mogcseogso?®@[§cz)

eqpé(mdaepdaec(gsacsgp: (Contraindications) - coodorecneagiogabaopiesePog sl eogse
o%o%c;spcﬂ (Hemophilia) 5531(9]& (o%) go%o%g%e@[c\g(c)g Aspirin 39&?3@[@88?651’38@@&”
ooo%emp_:)@& (Hypersensitivity) - em@%oqlé:@& (Bronchospasm)i s@éqléoo[géz (Urticaria)i
3[gE:300§600500003(gE: (Anaphylaxis)i

coqpadmBozé Brogzoondeqpadeqp: (Renal Effects) - cqe00596:6(g005645]$ (93) §0090g05
cogpadmSeapal (Chronic kidney disease) §oogpzage §o50q05emPadmEa38a5qn8: (Acute

.. oc¢ < co <
renal injury) SCo0PY 3§V

(903305 - ABuSo§esond 2003(0Fgudad mecogpiazd eqpé(3dasd)
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Example: Ibuprofen, Naproxen
Uses

Analgesic - mild to moderate pain (e.g., headaches, dental pain, menstrual cramps,
musculoskeletal pain). Dose: 200-400mg BD/QID (max 1200-3200 mg/day)

Anti-inflammatory - inflammatory conditions (e.g., Rheumatic fever, Rheumatic arthritis,
Tendonitis). Dose: 400-800mg TID/QID daily (max 3200mg/day)

Antipyretic - fever in adults and children. Dose: 5-10mg/kg in children
Adverse Effects

A. Gl

B. Renal

C. Cardiovascular

D. Hypersensitivity

Gl - dyspepsia, nausea, abdominal pain, gastric ulcers, bleeding (high doses, prolonged
use, elderly, history of peptic ulcer disease)

Prevention: use with food or proton pump inhibitors (PPIs) like Omeprazole.
Renal - risk of acute renal injury (in dehydration, chronic kidney disease, or heart failure).

Cardiovascular - increased risk in hypertension, heart failure and thrombotic events like MI
and stroke with long-term use.

Hypersensitivity - rash, bronchospasm, anaphylaxis (rare)

(Note: Avoid in pregnancy, elderly)
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Roe> - Ibuprofen , Naproxen

:393"?:@[(’3@1]0: (Uses)

o _¢C N N . C C N C c O ¢ C
BOIMDT?SEQPOI6302 (Analgesic) - 36QROd:§2M3|Cee 320¢3E§o09E (060 - 63l¢:0305(g s
230:0305(g &1 padaooedadad3(gls (gndo00teCaeqimmsodso0q (g esoi0enam - 200-400mg

< C o
BID/QID (0006§,0|C 32q2390: 1200-3200 mg)
C . . ¢ <C < <
meeaployeso: (Anti-inflammatory) - eeqplqSoopdma(gamcsqp: (Ve - cEL:Od§oTQP:

(Rheumatic fever)i Gogsem:oocf)c?o sgeooc)eqoéeqoﬂ(Rheumatoid arthritis)i sgg_orgc;spé@ésn
©9030620 - 400-800 mg TID/QID G@Dé (oooge.icgjcc: sgq_p:sf?: 3200mg)

. . Q C C <
FYPz|es0: (Antipyretic) - C\I?[_g:§<; MECOI0RC FYPDNYCOE Sl

G002 - mc;coqu:ogcc: 5-10 mg/kg
cozagmdaeysqps (Adverse Effects)

ol 39@3385:;\6:3%@5:@@38: (Gl)

Ji eoqpodmd (Renal)
el §C\?363836@9 (Cardiovascular)
Gl ©205600p9(g¢: (Hypersensitivity)

390933§§§3?LC\)§:G@98: (GI) - @@oee@@és (dyspepsia) cflLsa§[§Es| c%(rc)c?o@cc::l 390338539§9|

[~ °OSOQ)°[§8° (G@O°O@OGD D3 El @3 CO:)"\ él 330%@° 0538 D3 8390)33%839 3@03(.9°33 D3
38° L ° ° ° QI °CRI ﬂg L"QCRI °9. Leﬂ °§° § i’ QI °

IL
C
3¢)
MORV3S - FP00§E30IE20005qS (93) Omeprazole 0393 Proton pump inhibitors (PPIs)aaqjs
3022 630:QPi5E 03000l
cogpadmd (Renal) - cqe00506:e[gondesgl§ (33) $o000g05empadandespal (Chronic kidney

[

disease) é’pﬁqpsl §C\"P:g§:eeo95qp_5cr{|ao&e§o€eﬂozogé saoéz@lcﬂm eao%mq(ﬁeqoﬁméoc%%(ﬁ

ce . . oc C co C
Qo582 (Acute renal injury) &€20pS 3agqp05§20p35!I
§o§:e:>g:e@o (Cardiovascular) - c;og:orcé:§<f: §C\§:g§:eaooéqédﬂao<°::e§o€q_p:og5 39%61’3(15%’1
20p511 [030gp50%:80lm sadeagic(03p805(g: (MI) &¢ B:esondeogic(3odod(giic(ogpé ecv(god
(320386200 cog:36(gd0d¢ps(gdeol8E20p5

TN 38" b8 8"2] ° &L [
e005000p9(ge: (Hypersensitivity) - @seqgo:a§ogadoo[gls eco(gdoySig: (Bronchospasm)

39@8:3900:%0303@0)9_5@5: (Anaphylaxis) (ﬁpz(ﬂs)

(905:,”08 - (T%QSO$G&)DEI oacﬁ@:acﬁe%qp:ogé Ggpé@éeﬁ)
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Example: Diclofenac Roeo - Diclofenac

Uses araa?@w (Uses)

Analgesic - mild to moderate pain (e.g., postoperative pain, dental pain, musculoskeletal 0 o o ] o . . . o cfo
pain). IOYOOIIEQPME0: (Analgesic) - 3eQPRO$I0YCHE 3CIZOICHIMICE (VB - go:oo[g:

642094006l 930:0305(g 21 (00520028 Qe300 §007E(gE: )
Dose: 50mg BD/TID (Oral)

C c ¢
.. . .. . L. . 6900620 - 50 mg BID/TID (cﬂ:@ogac;oaomq@
Anti-inflammatory - inflammatory conditions (e.g., rheumatic arthritis, osteoarthritis)

ceplaSenyeso: (Anti-inflammatory) - eepadioopime(gmesgp: (VeD - 633:ECV:N008D
SPCEezQ03YE0s ry SPCe 02 $9PPs (8 OgEEQNMS

Dose: 50mg BD/TID or 75mg BD 39@oo>cssp<°:c;sprﬂ(Rheumatoid arthritis)i s@éﬁ:s@ao@eqoéeqo(ﬂ (Osteoarthritis)

Topical - gel or solution
P & 68020600 - 50 mg BID/TID 5360705 75 mg BID

Dose: apply 2-4 times daily to affected area oo _ o o o o o
oOe3630: (Topical) - QUdaS(gel) 29eL0S c20:%)P0

Adverse Effects o

C < (o] < 0 C O C QC ’]
G30:00CD — @9(7{]C3~)£G§6130? O)O)Gi\] @6? 9 [_9@33@ QOO
Same as Ibuprofen and Naproxen

eonsonadad:odjza: (Adverse Effects
(Note: Avoid in pregnancy, elderly, children)

Ibuprofen §§ Naproxen o3\ em:ogcﬁa&wﬁpqp:sso%é:@o%cﬂoaén
K L L L

(03305 - ABuSo§esond 2003(0Fgudad mecosgpiazd eqpé(3das)
Paracetamol (Acetaminophen)

Not an NSAID. &qogooeeo (Acetaminophen)

Uses JlepBoneen 20p5 NSAID @a4j:a20:609050

Analgesic- mild to moderate pain (e.g., headaches, dental pain, musculoskeletal pain). P
3232(g|Oqps (Uses)
Dose: 500-1000 mg TID/QID (max 4g/day in adults)
sgcﬁi(ﬁsaéecﬂocﬁeeos (Analgesic) - saecﬂ:goo:@ocr{]ég?? sgwéagmé‘:@ocqéﬁ (oeo - 639'1830%05@53
Antipyretic- fever in adults and children o0 cMc o c o o Mo
ogamgoo@cm @mwoz§gsgsassgaoo§ocqc[§c:)l|
Dose: 10-15mg/kg in children TID/QID (max 75mg/kg/day) 6502065am — 500-1000 mg TID/QID (0,2@%1]33085 ODOCDG‘?‘,C};_](C: S—
Combinations- postoperative pain, cancer pain (e.g., Para + Codeine or Tramadol) sqpiogeso (Antipyretic) - C\R@S?é‘: memwgé 33%3302161%

Adverse Effects

630506000 - MeVgPaR¢ 10-15 mg/kg TID/QID (00des,cq)C Fqp:ad: 75 mg/kg)
A. Hepatotoxicity R0bm2%:(g|g¢:  (Combinations) - 3803[G:so0qCar  mEsooeapale(ogoésooyCegpiogd
Paracetamol + Codine (23) Tramadol 390@:3@0)6 ¢ 320: %Ewén

Symptoms: Nausea, vomiting, abdominal pain, jaundice, liver failure e t

o

Risk factors: chronic alcohol use, fasting or malnutrition, overdose contogadadianjseps (Adverse Effects
oIl 39wéssaaS§ooc§[§é: (Hepatotoxicity)
o o Co N (‘o o ¢ Co o"l (‘o Co 090 Co
C\)(YSDGD’JQ_P.; - qL@col 32 [§Co| Q?O‘)@D@Col 3220250 @Col '3330@&”(7)@0 Cs
co N C o < c o N C 2, Qo Co (‘o Q C
FPEPOYEOORIVQP: - .?@ﬂ@mqoosgqmeooomogo@c:d samcooa@co e 30atep)

o N C C N¢C
33’.')0)’36131"90?@0& GSO:O@’DQDC\g@(‘D@C:
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B. Renal Effects

Rare: acute kidney injury

C. Hypersensitivity

Rare: skin reactions

(Note: safe in pregnancy, safe but use lower dose in elderly, safe for fever and pain in

children)

Introduction to Antibiotics

Definition: Antibiotics are antimicrobial agents used to treat or prevent bacterial infections.

Class

Penicillin

EINIES

Penicillin G, Pen

V, Ampicillin,
Amoxicillin,
Cloxacillin

Key Uses

Streptococcal
infections,
syphilis, otitis
media

Adverse Effects

Hypersensitivity (rash,
anaphylaxis), diarrhea.

MODULE 4: PHARMACOLOGY

N c;ogp(ﬁméa@éqoe%mﬁ[:qp: (Renal Effects)

[§860708[g83s3:0f: - qoSorqoSeaqposonScBgadyoS8iGe: (Acute renal injury)
0COIIC(GOINMY|s — §O202§ O 00OMQ) s|9Cs (ACUte renal Injury

L
Q
O
3
c
3

@)
On

¢ (Hypersensitivity)

(g6c0m¢(gda:07js - e205000p5(gEse(030¢ seagoiogcoongans(g(gés

C < Qo ¢ ¢ C N C C o OC C cre c O C C
(6033105 - oBuSodeaonlyp:y comimEigoeo000593:8E2005I 2005(05igudaagPioaé conzant:
c20500p5: GE0:06DN3§5200F(G§I PP TPEPINIE0a§5E 5207 E@00520060

N S, e[S, &
G]ﬁ GU)oU)CoQDSQO?e@[&LCODQII)

0€80es0:qp8055005 (Introduction to Antibiotics)

Cephalosporins

Ceftriaxone

UTIs, pneumonia,
meningitis

Hypersensitivity,
nephrotoxicity (rare).

Aminoglycosides

Gentamicin

Gram-negative
infections (e.g.,

Nephrotoxicity, ototoxicity.

Pseudomonas)
Macrolides Azithromycin, Respiratory Gl upset (nausea, diarrhea).
Erythromycin [ infections, atypical
pneumonia

Tetracyclines

Doxycycline

Atypical infections,
scrub typhus and
malaria

Photosensitivity, tooth
discoloration (in children).
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380005033105 - 0€&oes0sgp: (Antibiotics) 200 3)(7308"9"030"8"05@&(73 2068 Bewod
o go LQI gL °G{I ° & o °Y° AN e o q Lot
moogof)sﬁ 39:)1’3:@[@333 éf):oaorgeao:eﬂos@o%oaén
o o ° c O o
32q)$3200: R0EOQPs sgemsgogz@mﬁps (Key [ consogodan:o)sqpos (Adverse
(Class) (Examples) Uses) Effects)
Penicillin Penicillin G, Pen Streptococcal 3:0& 6205000756 (328 0500[§é°|
’ P r° &JL §0’0) °

V, Ampicillin, @cc:m Syphilisi c?ossaogcczz
Amoxicillin, 3C:eqplass(gls/
Cloxacillin §25(gpSc3(g¢: (Otitis

media)

C [y C < C
3(gE:mc0§ 00050005 (3¢:
Anaphylaxis) o8:eogp(g&si

Cephalosporins Ceftriaxone

Bicose(03oc::08
[§<°:: (UTIs) §§:$SCDD:I

B:ca00dm6(gsepC[gcs

C NN C C
GOO)GOD@@CSI G('T?_P('D('DO

39@8833(5: & (Nephrotoxicity)
([§0c070E[303)

)

@c: (Atypical infection)i
mqb:8eond 30305
3&:e(030¢ (gogazeann
N
onzeadeepal (Scrub
typhus) @(f: (F(YS(.?PS

Aminoglycosides Gentamicin Gram-negative (CLSSOE@& c;ogpo%m(c)sa@&s:)aé@é:
(Roeo - Pseudomonas) | (Nephrotoxicity): @9::3998833(5:
[3€: (Ototoxicity)
Macrolides Azithromycin, | 322005¢)c08se(030E:38 2003B38§EFR0626(030E:
o C C o C C Q C N o C
Erythromycin o&[géa Gesewrodean ©336200(¢(g¢: (][5«
[o 3N~} . C C
§63§2002 (Atypical oe:ec&p@c:)n
pneumonia)
. . o C < o] C C c O C
Tetracyclines Doxycycline 09$600562000Q30C e@;spc@@oocmc sgeq@o:

G@OE@E: (Photosensitivity)
(mec\):qp:ogé) 38'_)3396361:)5

c C
e@ocz@c:
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MODULE 4: PHARMACOLOGY |
Fluoroquinolones | Ciprofloxacin, UTlIs, respiratory | Tendon rupture, CNS effects Fluoroquino- Ciprofloxacin, aBcudie(ngpsdiol | 3ago5(goS(gé: (Tendon rupture)
Norfloxacin infections, Gl (e.g., insomnia). lones Norfloxacin (3€: (UTIs) amo00dg) ©033§e(0300s60zE:07:
infections <, c.0. ¢ Q Q . QQ
QV856(030C:0:0C 0MEEPMOQPS (RVE - 306
@Q o¢c ¢ < C
C3l POIIOKEH eqp@c:)
Sulfonamides | Sulfamethoxazole UTls, Hypersensitivity, Stevens- cobze[opé:Sioé[aés
Pneumocystis- Johnson syndrome . Q. ¢ c.0, < < < < g ¢
. Sulfonamides | Sulfamethoxazole ao:coe:e@oc (eHele 620560006 s@eq@o:.?goooo
pneum0n|a C Q0 : C C Jl&‘@ C < L(‘
@c: (UTIs) 90:n:000 ogc:c;@:qlooo: @c:om?o']ooe
@5:?@5339_5 §§:$: ooéeep(;l (Stevens-Johnson
Anti-amoebic Metronidazole | Acute dy;eqtery, Pgripheral r?europatl'wy, 002 (Pneumocystis syndrome)
Amoebic Liver Disulfiram-like reaction neumonia)
abscesses, (when taken with alcohol), P o ooc S
Giardiasis, Rash, Urticaria Anti-amoebic | Metronidazole @coooq,oezo?m@czl Peripheral neuropathy! 32605
Trichomoniasis, 38:00026(030¢ (90 §6036200050l00 Disulfiram
Aner'obic l?acterial c2003200p5:(gp50p5 | 3qad(godeso: apa3enad(g gt
infections N [ Q Q Q e .< e
@cs (Amoebic Liver 39§03moo[§c:| saccﬂaoo@c:
abscesses) Giardiasisl
PROS AND CONS OF USING ANTIBIOTICS Trichomoniasisi
Anerobic bacterial
Effective treatment of bacterial infections Antibiotic resistance* og s, Q. Q. o Q. .
(e.g., pneumonia, tuberculosis, sepsis) S]efcJelets e H~ sHe ~lowH (]| o) [~lomn)eH o n) HooH ¢ (PROSAND CONS OF USINGANTIBIOTICS
Prevention of infections: prophylaxis (e.g., Adverse effects (e.g., nephrotoxicity)
surgery, HIV patients), control of outbreaks

(e.g., meningitis)
Broad-spectrum options

emocc::crfl[qu: (Pros)

(o]

sBog]qp: (Cons)

2 0303:82000:3:0€(g 203 BBeapadgoanad
Disruption of normal gut flora P8R S0P OEPOFIR
. : ; ; 8E[g¢: (Ruen - §8:8:000: BBI 623285 0€8oes0:5cke (Antibiotic resistance)*
Improved quality of life (reduced Overuse and misuse (no need to use in T i i
N o . . o . . . C N
hospitalization) viral infections, self-medication) oom[?qcz)
o N . o . [o X~] (9} C C o N c O
Economic benefits Environmental impact (pollution) 09@06908@[030633900&38@08@9 Q30
Cost and accessibility issues (expensive, oéesgaf:mo(gcﬁeos@& (Roeo go%or%g?eo SispHe olep) 983 oq‘jl 3qp2s (QUed e(r.ﬂ'_)oomosfa 306208
lack of access in developing countries) 81 HIV cpsogps) S:egnodma(geeqporad [3&: (Nephrotoxicity))
C "l o< C oc ¢
0056600l 0B8&:96c0s&E(FE:
com¢ <ﬁ8°ooor°>sgo°oa<°:°[§<°:° (broad- 39m§°e@oé°oooooo° &z Begozaps c738°[§<°:°
O3 § Ages i ° ° Q81 @282:Qq1>:q) ° °

spectrum options) (Disruption of normal gut flora)

< o o c c N o cCO
309§ 30gods(glee¢ 0o030%:(gc: (3568208
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Antibiotic resistance:

Antibiotic resistance is the ability of bacteria to resist the effects of antibiotics, that kills
or stops the growth of bacteria. When bacteria become resistant to antibiotics, it makes it
more difficult to treat diseases caused by those bacteria and limits the treatment options.

Antibiotic resistance is being accelerated through the overuse and misuse of antibiotics.
The right drug prescriptions(right patients, right drug, right dose, right time and right route)
are important to prevent antibiotic resistance.

General Guidelines for Drug Storage

1. Location:
+ Storein a cool, dry place (e.g., a locked cabinet).

2. Child Safety:
+ Keep medications out of reach and sight of children.

3. Original Packaging:
+ Keep drugs in their original containers with labels intact.

« Do not mix different medications in one container.

4. Expiry Dates:
+ Regularly check and discard expired medications.

+ Follow guidelines for safe disposal.

5. Temperature Control:
« Use refrigerators for heat sensitive drugs (e.g., ATT).

+ Avoid storing drugs near windows or direct sunlight.

6. Inventory Management:
+ Implement a first-expiry, first-out system to prevent stock from expiring.

+ Regularly audit storage conditions.

7. Security:

+ Store controlled substances (e.g., morphine, tramadol, codeine, diazepam) in
locked cabinets.

« Maintain accurate records of controlled drug usage.
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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 repeatedly vomiting or being unconscious.

+ Specific conditions and abnormal or emergency conditions.

Cautions:

Conditions when injections are contraindicated.

Conditions where treatment related support can be easily accessible.
Illness is not an emergency condition.

There is no drug prescription on treatment for illness or disease.

If community health workers don’t know the pre-requisite information before injection or
no preparation.

Possible Dangers of Injections

Injections, while effective, carry risks if not administered correctly. Key dangers include:

A. Infection
« Cause: Improper sterilization of injection site.

« Risks: localized infection (e.g., abscess) or systemic infections (e.g., sepsis).

« Prevention: Use sterile needles, syringes, and antiseptic techniques.

B. Needlestick injuries
« Cause: Accidental needle pricks to health workers or patients.

+ Risks: Transmission of bloodborne pathogens (e.g., HIV, hepatitis B/C).

« Prevention: Proper disposal in sharps containers.

C. Allergic Reactions
+ Cause: Hypersensitivity to the drug or its components.

+ Risks: Mild (rash, itching) to severe (anaphylaxis).
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« Prevention: Screen for allergies before administration, keep emergency medi-
cations (e.g., epinephrine) ready.

D. Incorrect Administration

+ Cause: Wrong route, dose, or site.
+ Risks: Reduced efficacy, tissue damage, or systemic toxicity.

« Prevention: Double-check drug, dose, route and patient identity.

E. Tissue Damage
« Cause: Improper technique (e.g., injecting into a nerve or blood vessel).
+ Risks: Nerve damage, necrosis, or embolism.
« Prevention: Use correct injection sites and techniques.
F. Drug-Specific Risks
« Intramuscular (IM): Pain, muscle fibrosis.

« Intravenous (IV): extravasation.
Pre-Preparatory Facts for injections
A. Patient Assessment

1. Medical History:

Check for allergies, bleeding disorders, or contraindications.

2. Current Medications:

Identify potential drug interactions.

w

. Injection Site:

Access for signs of infection, inflammation, or tissue damage.

B. Drug Preparation

1. Verify the Prescription:

Confirm drug name, dose, route, and expiration date.

2. Choose the Correct Equipment:

Syringe: Appropriate size for the dose.

Needle: Correct gauge and length for the route (e.g., 22-25G for IM, 25-30G for
SC)
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B. Subcutaneous (SC)

Sites: Abdomen, thigh, upper arm

Needle: 25-30G

Technique: Pinch the skin; insert at a 45’ or 90’ angle.

C. Intravenous (IV)
o Sites: Veins in the arm or hand

o Needle: 18-22G

+ Technique: Insert at a 15-30’ angle; confirm blood return.

D. Intradermal (ID)
« Sites: Inner forearm, upper back (for allergy testing)

+ Needle: 1mL syringe 26-30G

« Technique: Hold the syringe like a pencil, at a 5-15’ angle, stretch the skin,
insert the needle just under the epidermis and inject slowly

Post-Injection Care
1. Disposal: Discard needles and syringes in a sharp container.
2. Monitoring: Observe for immediate adverse reactions (e.g., anaphylaxis).

3. Documentation: Record drug, dose, route, site, and patient response.
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Adverse Drug Reactions (ADRs)

An Adverse Drug Reaction (ADR) is any harmful, unintended effect of a medication that
occurs at doses normally used for treatment, diagnosis, or prevention. ADRs can range
from mild side effects to life-threatening conditions.

Common ADRs and Their Management

ADR Drugs Involved Symptoms Treatment

Anaphylaxis Penicillin, NSAIDs Swelling, Epinephrine (IM),
hypotension, antihistamines,

wheezing steroids
Liver Toxicity Paracetamol Jaundice, nausea Discontinue drug
Renal Toxicity NSAIDs, Oliguria Hydration, stop

aminoglycosides drugs

Serotonin Tramadol Agitation, Cyproheptadine,

Syndrome hyperthermia, cooling,
tremors benzodiazepines

Drug-Induced Anaphylaxis

Anaphylaxis is a severe, life-threatening allergic reaction that requires immediate treatment.
Common triggers include antibiotics (e.g., penicillin), NSAIDs and chemotherapy.
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Symptoms of Drug Anaphylaxis

Symptoms typically develop within minutes to hours of drug exposure and involve multiple
organ systems:

1. Skin and Mucosa (90% of cases)

Urticaria

Swelling (angioedema) - lips, face, throat

Flushing or itching

N

. Respiratory (70%)

Wheezing, stridor (airway narrowing)

Hoarse voice (laryngeal edema)

Shortness of breath

3. Cardiovascular (30%)
Hypotension (Low BP)

Tachycardia (Fast HR, PR)

Dizziness, fainting (shock)

4. Gastrointestinal (20%)

Nausea, vomiting

Abdominal cramps, diarrhea

6, ]

. Neurological

Confusion, loss of consciousness

Anaphylactic shock (severe hypotension
+

airway obstruction) is fatal without prompt treatment.

Emergency Management of Drug Anaphylaxis
Step 1: Immediate Actions

+ Stop the drug.

« Call for help.

+ Access ABCs (Airway, Breathing, Circulation).

Step 2: Administer Epinephrine (1st-Line Treatment)
« Dose: 0.3-0.5 mg (IM) in the mid-outer thigh (repeat every 5-15mins if needed).

+ Adults: 0.3mg (1:1000).
« Children: 0.01 mg/kg (max 0.3mg).
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Step 3: Supportive Measures
« Lay the patient flat (raise legs if hypotensive).

+ High-flow oxygen (if respiratory distress).

« IV fluids (1-2 L normal saline for hypotension).

Step 4: Adjunctive Therapies

+ Antihistamines: IM Chlorpheniramine Adults & >12yrs 10mg, 6-12yrs 5mg, <6yrs
2.5mg.

+ Corticosteroids: Hydrocortisone Adults & >12yrs 200mg, 6-12yrs 100mg, <6yrs
50mg or Oral prednisolone 40-60mg.

« Bronchodilators (if wheezing persists): Salbutamol nebulizer (2.5-5mg).

Step 5: Monitoring
o Observe for 4-6hours.

+ Hospital admission if: severe respiratory/cardiovascular involvement and histo-
ry of recurrent anaphylaxis.
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Commonly Used Drugs

Therapeutic

Class

Drug Name

Common Uses

Standard Dose
(Adults)

Common Side
Effects

severe pain
(post-surgical,
OA and neuro-
pathic pain)

50-100mg every
4-6 hours (Max
400mg/day)

Analgesics & |Paracetamol | Fever, mild pain | 500-1000mg every | Nausea, rash, liver
Antipyretics | (Acetamino- 4-6hrs (Max 4h/ toxicity(overdose)
phen) day)

Ibuprofen Pain, 200-400mg ev- Stomach pain, Gl
inflammation, | ery 6-8hrs (Max bleeding, kidney
fever 1200mg/day) damage

Diclofenac Arthritis, 50mg 2-3times/day | Dizziness,
musculoskeletal | (Max 150mg/day) indigestion, peptic
pain ulcers, heart attack

risk

Tramadol Moderate to Nausea, vomiting,

dizziness,
constipation,
headache, seizures
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induction, acute
pain (trauma,
burns, post-op),
chronic pain
(neuropathic),
treatment-
resistant
depression

sedation (

IV 1-2mg/kg
induction, 0.5mg/kg
for sedation) Pain

( IV bolus 0.1-0.5
mg/kg, infusion
0.1-0.3 mg/kg/hr)
Depression (0.5mg/
kg IV over 40min)

Anesthesia | Lignocaine Local anes- 1-2% solution Numbness
thesia, nerve (with/without beyond injection
blocks epinephrine) Max | site, dizziness,

dose- without metallic taste,
epinephrine: confusion, seizures,
4.5mg/kg (300mg | bradycardia,
for 70kg adult), hypotension,
with epinephrine: | local anesthetic
Tmg/kg (500mg for | systemic toxicity
70mg adult) (LAST)

Ketamine Anesthesia and | Anesthesia/ Hallucinations,

nightmares,
confusion,
hypertension

+t achycardia,
nausea/vomiting,
increased
salivation,
increased
intracranial

pressure
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Antidepres- | Diazepam Anxiety Anxiety/spasms: Drowsiness,
sant disorders, oral 2-10mg (max | dizziness,
muscle spasms, |30mg/day), IV/IM confusion,
seizures (acute |2-10mg repeat in agitation,
treatment), 3-4hr if needed aggression
alcohol Seizures: IV 5-10mg (elderly, children),
withdrawal, withdrawal
sedation, repe.a every 107 symptoms
15min (max 30mg)
insomnia (tremors, seizures)
Alcohol withdrawal: | jf stopped
oral/lV 10mg abruptly, blurred
vision, weakness,
Gl upset
Anti-psycho- | CPZ Psychiatric Psychosis: oral 10- | Dry mouth,
sis disorders, 100 mg every 4-6hr | blurred vision,
nausea/ (max 1000mg/day) | constipation,
vomiting, Nausea/vomiting: | urinary retention,
intractable Oral/IM/IV 10-25mg | dystonia,
hiccups, every 4-6hr (max parkinsonism,
sedation 40mg/day IV) avoid alcohol/
Hiccups: oral/IM opioids, monitor
25-50mg TID/QIp | o (1N elderly)
daily
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Antibiotics

Amoxicillin

Bacterial in-
fections (UTI,
Pneumonia)

250-500mg TDS

Diarrhea, rash,
anaphylaxis,
Stevens-Johnson

syndrome

Ciprofloxacin

UTls, diarrhea,
typhoid

250-750mg BD

Nausea, tendon
pain, tendon rup-
ture

Doxycycline Malaria, Bacte- | 100mg BD Sun sensitivity,
rial infections, nausea, liver
Scrub Typhus toxicity
Metronidazole | Amoebiasis, 400mg TDS Nausea, neuropa-
giardiasis, thy
bacterial
vaginosis
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Ciprofloxacin a&coé:e@of::?g:oé 250-750 mg cﬁL@Em s@aor&?o@(c::l
[3Ss1 0S:eayp(als | ovdes 56036 32g05(god(gc:s
8¢ Beepledigps
(typhoid fever)
Doxycycline | codqpz 920503: 100 mg 0e580(036 | eseqpl(gpdssadeny,
eﬁ:wo:@:oé@&c? ol sgeq@osec\)oé
(f: ooqlé:geoooé @3: (Photosensitivity)
O Co C o C N
s:;oqooaq@c: LE"P@CSI 3200008
C < O C C C
e@og @mgo:ewo 3290020¢(gCs
oze0deepal (Scrub
Typhus)
Metronidazole |328:000:3:08gC: | 400 mg 02655036 | ] [3¢81 3e0§e(030
(Amoebiasis)i c;q:)cc:@cc::
(ﬁsgogoaozccé:oé@é: (Neuropathy)
(Giardiasis) :?cf: P05
oBe§eoonze(o3oé
< [o Ny o C
[g6e200 8§200305
¢ <c C
eepcqe:@c:
(Bacterial vaginosis)
gorgqueao: Artemether- 9(73@9:@6130’] 63020620 ealé es@ém
IL
23 (Antima- | Lumefantrine | op2ooes0s 3OS 200083E ealé 0805@5
s L ° 93 PC8] L
. C
larials) <J:mqpoeep<ﬂ(reoag
C ¢c o o ']
QVB2R$0 0ROl
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Antimalarials

Artemether -
Lumefantrine

Malaria treatment

See Malaria guideline

Dizziness, headache

MODULE 4: PHARMACOLOGY |

after each loose stool

Dihydroar- Malaria treatment | See Malaria guideline | dizziness, headache,
temisinin + cough, nausea,
piperaquine vomiting, anorexia
Chloroquine | Malaria treatment | See Malaria guideline | Hemolysis in G6PD-
deficient patients
Primaquine Malaria treatment | See Malaria guideline | Hemolysis in G6PD-
deficient patients
Antidiarrheals | Loperamide | Acute diarrhea 4g initially, then 2g | Constipation,

drowsiness, toxic
megacolon (if

day), take 15-30 min
before meals

overuse)
Antiemetic Domperidone | Nausea, vomiting, | Oral 10-20mg TID- Dry mouth,
gastroparesis QID daily (max 80mg/ | headache,

abdominal cramps
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Dihydroarte- gogcﬂ:):c;ep(ﬂ G600 Ga']cc:selgs@cc::
misinin (oplobl=t o} FPORD 20093 6918°O%(f)[§8°
L ° 93 DC8] ot °
. . N o C SRe
+ piperaquine gmqp:eep(ﬂ(rewg{ QIL@CSIGQ§ o
C ¢ o o co _¢
QLOIR$M o?:ooozcﬂu 30002:3|COOD
Co['\Co
CAREPOJC:
Chloroquine | ¢odqpieapl G80:0620D G6PD g],03@000
C c o¢ C Q
eplonleioek 3200 WMIVCE QR§IQPORC 6IPE$D
go&ﬂozeepcﬂdgoaﬁ qo:qcﬁ%z@éz
010803 035000zl | (Hemolysis)
Primaquine c;agqpsesp(ﬂ G002 G6PD qolLor}Goao
C c o¢ C Q
(eplovlcisok 320300 0MIVCE R$IQP03C 633D
C ’] C Qo C
GOOGP:ea0l200 q_p:qlmo)z@cz
C ¢c o o .
QLIRS o?:oooz(ﬂu (Hemolysis)
062805 Loperamide @Ezoo$o§:c;cgp 000939@8 4mg | 003 L(S@E::l E::crc)eﬂés
C (o] < < o C < °
680:q)23 @c: 0QC§IM 03092:0PCe @czl (320993207

(Antidiarrheals)

2mg

N

cqplass(gés (Toxic

Megacolon)
cPter Domperidone | ¢j,[gS:1 3§(g¢:s¢ | coo0ndes0s 10-20 mg | SopEae(goad(gts
C oc C < ° C C C C C
CQPOOGs0; 3202320000425 moe@eo?o@eefemo@e eaTcoor%oo@ca

(Antiemetic) c&sC °[§c°:° (00de s 070F4Pa0: 808@39:)5@8"
§3GOR3(3C3 $. Q[Is0Qs L ¥ °
(Gastroparesis) 80mg) 3000028 09
Qo ¢ o _ ¢
0§06 Q0 6§0
[0} c ¢
[08je20005q 81
oc C C C N
Metoclopra- 3202320000425 G200006303/ @mwoquzooczeo
mide csse0p:(gCs (Gas- | me(030es0s/300086502 | (g€ (Dystonia)

troparesis)l 3202
C

oM .
cquilg§oroas:
oc C <
celolelc~TAlc~lonkel)
50§0005(gE:(GERD
- Gastroesophage-

al Reflux Disease)

Jl.3$(g¢:

< ° C
5-10mg moe§°o?,@e
9@(\):@& (ooo%c;ciooo

F2q]s30s 30mg)

Parkinsonism 0323
QOORAOQPS

C C
o&seayp(gés
o _¢ [N c
coooesaoc@cm
L S
@ei’ll:wo:quogé
qf:oooz@:@f:z

(Gynecomastia)
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heart failure,
post-heart attack

Metoclopra- | Gastroparesis, Oral/ IV/IM 5-10mg Dystonia,
mide GERD, nausea, TID-QID daily (max parkinsonism,
vomiting 30mg/day) diarrhea,
abdominal cramps,
gynecomastia
Antispasmod- | Hyoscine Motion sickness, | Motion sickness: oral | Dry mouth, blurred
ic Gl spasms, colic, |0.3-0.6mg TID-QID vision, constipation,
bladder spasms | (max 1.2mg/day) urinary retention,
drowsiness, diz-
IV/IM: 0.3-0.6mg TID/ Ziness, confusion,
QID tachycardia
Antihyperten- | Amlodipine Hypertension 5-10mg OD Edema, headache,
sives severe hypotension
Enalapril Hypertension, 5-10mg OD Dry cough, dizziness,

headache, low BP,
rash, angioedema,
kidney dysfunction
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(Angioedema)
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Begjogeso: | Metformin B]:3200: 500-1000 mg odseoyp
g (Antidia- Begjeepal 6e§,56(036 (3&:1 Sadg(gcs

betics)

Lacticaso%aoo%qu@éz

(lactic acidosis)

Glibenclamide

2.5-5 mg ooo%e@poo%@é

(39®3§§3909)
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< C C
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Antidiabetics

Metformin

Type 2 diabetes

500-1000mg BD

Diarrhea, bloating,
lactic acidosis

MODULE 4: PHARMACOLOGY |

Glibenclamide

Type 2 diabetes

2.5-5mg OD (with
meal)

Hypoglycemia,
weight gain,
stomach pain

For Gastritis | Omeprazole | Gastric ulcers, 20-40mg OD Headache,
GERD constipation
Ranitidine Heartburn, acid 150mg BD (before Headache,
reflux meal) dizziness, diarrhea/
constipation,
increased risk for Ca
stomach
Antacids Aluminum Gas relief: Tablets/capsules: Constipation, gas
hydroxide bloating, bloating
(e.g- flatulence, infant | 300- 600mg every 2 ) )
Alternagel) colic hours Diarrhea, cramping
Magnesium 5-15 mL as needed Balanced (less
hydroxide (60mL/day) constipation/
; diarrhea
(e.g- Milk of 10-20 mL as needed )
Magnesia)
Combination
(Al+ Mg)

P JRED)

20036 Omeprazole 390338539§D§§ 20-40 mg 69 cc:or%(ﬁ@cc: I
o Iy C
sgc;spé(r{] 39®DGQQIL[§§390803 ooo%e@o o] @5 045:9][5@8:
oc C N
Gs0sq: 3202320300
I~ so§onad(gés
(Medications %
. (GERD - Gas-
For Gastritis)
troesophageal
Reflux Disease)
Ranitidine qc(\:clg@&?cf: 300336 | 150mg ooo%e§ o} @5 calc Lorc)@cc: [
C < < < Q C C C
ccloptsloielteplon (3200002:0) Galc g{:@czl oozeyP
@6: (acid reflux) @cz ogeu;org oé:smé
C oc C
(3¢21 320033800 Es00
cocC < <
08Ce(g mspdicd
(o] oc
0230008 C
305500 Aluminum c03:6C0e30¢ Aluminum hydroxide Aluminum hydroxide
clgesosqp: hydroxide [3&=1 8adggcs c0s(gos/eanieomné - | - 0ésg)d(gts
(Antacids) (goes - Alter- [~lebTab) °[§5° & 300-600 m :>°[§o° GQO @3"
nagel) Magne- 2 ) °§"0 ] e 8§25 ClCA
sium hydroxide [ 026Q0:CQOQQM ooc»[_g@ Magnesium hydroxide
(gueo - Milk | $5(gc:03 2005200 | Magnesium hydroxide |- o&:eagp(ges
of Magnesia S 2, IR 9 ere,
A c% c C) coqs 322%:(q| 60365~ 5-15 mL Sodeang(gl:
'?9 C|C°OB'§® "l Q Q__ ¢ Q Q ']c Q
o, qg.¢ oloopdl QP32020CY (0006§,070 | 6OIC:006508 -
qjt eol:08 T ‘ g
° C NN C
COD2ED0IG30: 32Q|2380Q8 60mL) oe:q_uo@c:c?g
(Combination c0lC:0Se502605 0&seayp(gé:a? gjo»
of Aluminium -10-20 mL c3m805c3 | coo0(ge 3s8dleon:
Hydroxide and c o o
Magnesium RO Y3Q2¢
Hydroxide) §p5:0k0pdI
620500009 | Cetirizine ©205003(g ¢! 10mg odes, o (036 Bodqde(gCs
) eqpo%eaos wosdﬁ@é:§\§ aogcse@ooo@é:
Qo2 (Antihis- ag&ﬂéoo@cczs
tamines)
Loratadine eoo%eoo&f)gfe@ocf: 10mg ooo%c;@o o) @8 (%(YSQIéS@EoI
< C ° C cc
@@eoao .?oeo)z@c: eogcze@:mo@c:

§¢ 366026005

oop3Ee:
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Chlorpheni- eoorgeoopé?e@ocf: 4mg 9—@ @o?l@o: o @5 éogése@o(ﬁ@cc::l
. C C < C ° C
ramine [gSe000 goeosgcsl | (ondes,om 3(gCamngokgca
c ¢ C ° Q NN
2EqS o3l soey| | gpsads 24mg) B:og026205(g e
C C c O N C C c o _¢ N
[3&:5¢ soapdud(gcs 08:3)| (g SadgSe
[3€s1 e3l€:05(5Cs
eqptsads Dextrometho- | eqpcie(gondad:(gcs | 10-20mg Bodge(gts
3630:8650: | rphan 66 $o§ g0z 0 (036 eslCe(gCa ) 3¢
o2 (Cough
and cold
preparations)
Guaifenesin oacx%éecﬂ%eo:q% 100-200mg ¢ §:>?1[§:>: cﬁL@Em @%@E:l
(Expectorant) 0 [038 (mooalmon) | ealC:a305(3Es
Bromhexine |20c38eqpeoq$ 8-16 mg oodes, o (36 | [5E: =§(3¢s
(Expectorant) (000es,000m4:802 o&seayp(gés
48mg) calzoigc:
[0 C . oO N Qo C Q Co o . Q Co c N
92005 Clotrimazole meq@ooﬁg@co§g ooeses0: (Topical) QOB30PYEFEPRC
c02q)s 0§33l8g(gc: ndesaqC J-0 (036 3eego:000203(gEs
(Antifungals) (Candidiasis) oSqdsgdigd(gcs

Antihista- Cetrizine Allergies, itching, | 10mg OD Drowsiness, dry
mines urticaria mouth
Loratadine Allergic rhinitis, 10mg OD Drowsiness, dry
skin allergies mouth
Chlorpheni- | Allergic rhinitis, 4mg every 4-6hr Dry mouth,
ramine urticaria, (max 24mg/day) blurred vision,
sneezing/runny urinary retention,
nose constipation,
drowsiness, dizziness
Cough and Dextrometho- | Dry Cough 10-20mg every 4-6 Drowsiness,
cold rphan hrs dizziness, nausea
Guaifenesin Expectorant 100-200mg every 4 Nausea, vomiting,
hrs (with food) headache
Bromhexine Expectorant 8-16 mg TID (Max; Nausea, Vomiting,
48mg/day) Diarrhoea, Dizziness
Antifungals Clotrimazole | Fungal skin Topical: Apply 2-3 Skin irritations
infections, times daily
candidiasis
Fluconazole | Systemic fungal | 150mg single dose Headache, nausea,
infections liver damage (high
dose)
Itraconazole | Systemic fungal | Oral 200mg OD (or Nausea, vomiting,
infections 100-200mg BD for diarrhea, abdominal
severe infections) pain

Fluconazole |0o003050%:qj4 150mg eslC:a305(gcl (g
0 4 0 <. c c . 3
co00 8geepolgp: |0 (0360005560000 | (es0i060amgPCl0)
¢ 00 ¢ C
$2005:03305(5Cs
Itraconazole mo%ogogcﬁzcﬂ% 6200056508 200mg cﬁ[@&l 39%@5&
L L o o
o '] o N o C Q Qo Co
co00 §geepalgp: | ondes, 0 (036 (39) o&seayp(gés
C N Q0 C o _¢ C
[g€:00§600088:08¢ 805o(g¢:

qusfaogﬁ 100-200mg
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32q):q)s (Tinea
infections)
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C C
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(Athlete’s foot) cgs
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390305) oy 005

383e50: (1% cream/
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@5: (Hepatotoxicity)

C Q QQ C csOC ¢C
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Terbinafine

Onychomycosis
(fungal nail
infections),
Tinea infections:
Athlete’s foot,
ringworm, scalp

Oral 250mg OD for
6weeks(fingernails)
12 weeks (toenails),
Topical (1% cream/
gel) Apply thinly to
affected area 1-2

Headache, Gl upset,
rash, hepatotoxicity,
taste loss, neutro-
penia

MODULE 4: PHARMACOLOGY |

matoid arthri-
tis, brain tumor
edema, adrenal
insufficiency

day (divided doses),
brain edema 10mg IV
stat, then 4mg QID,
adrenal insufficiency
0.5-1mg/day

ringworm daily 1-2 weeks

Lipid lowering | Atorvastatin | Cholesterol Initial dose: 10- Myalgia,

agents management: 20mg OD (evening or | rhabdomyolysis,
lowers LDL, raises | bedtime) Max dose: | nausea, constipation,
HDL Prevents 80mg/day diarrhea, headache,
heart attacks, insomnia
strokes, and
atherosclerosis

Steroids Dexametha- | Severe allergies, | Oral/IV/IM: anti-in- Short term:

sone asthma, rheu- flammatory 0.5-9mg/ | hyperglycemia,

insomnia, increased
appetite, edema,
hypertension Long
term: osteoporosis,
muscle wasting,
cataracts, adrenal
suppression,
immunosuppression
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Supplements | 1.Ferrous Refer to nutrition | Refer to nutrition Refer to nutrition @ég(ﬁ 1.Ferrous sulfate 39:)00:)61:399%:038 39:)00:)61:399%:038 :39903361399%:085
sulfate chapter chapter chapter — o e ¢ o e ¢ o RS
320:6305q)2s | 2.Vitamin D epHeaeHUealINI epHeaeHUealINI OPIODI0006)6)$
2.Vitamin D (Supple- 3.01:@388
3.0mega-3
(0] -3 Fat-
Fatty acids ments) (Omega-3 Fa
(Fish Qil) ty acids (Fish
4. Probiotics oil))
5. Magnesium 4.307)5(g|8sg0
6. Zinc q[os (Probiot-
7.Vitamin B1 ics)
Q_©o <
8.Vitamin B6 5.60$8000
9.Vitamin B12 (Magnesium)
6.@§ (Zinc)
7.Vitamin B1
References:
. . . . 8.Vitamin B6
Textbooks: Goodman & Gilman’s Pharmacological Basis of Therapeutics. o
9.Vitamin B12

Clinical Procedures for Safer Patient Care by BC campus.

Remington: The Science and Practice of Pharmacy.
Guidelines: WHO guidelines on rational drug use.
WHO guidelines on safe injection practices.

WHO guidelines on drug storage and management

IDSA (Infectious Diseases Society of America) guidelines.
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