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Chapter One

1-Introduction

Physiology: is one of the many basic divisions of biology. The term physiology
is derived from two Greek words meaning nature and speech respectively.
Physiology is the oldest branch of biological sciences. The First attempt towards
the study of physiology appears to have been made by the lonian Greek
philosophers about 2000 years ago.

I. History of physiology.

Physiology: is one of the many basic divisions of biology. The term
physiology is derived from two Greek words meaning nature and speech
respectively. Physiology is the oldest branch of biological sciences. The first
attempt towards the study of physiology appears to have been made by the
lonian Greek philosophers about 2000 years ago.

I. History of physiology.
The foundations of physiology were first laid by:
1. By ancient civilizations of Egypt and India.
2. The study of human physiology as a medical field dates back to 420 BC to
the time of Hippocrates, also known as the “father of medicine”.
3. Aristotle and his emphasis on the relationship between structure and
function marked the beginning of physiology in ancient Greece.
4. Claudius Galenus (130-200 AD) was the first to use experiments to assess
the functions of the body. He was also the founder of Experimental
Physiology.

5. Jean Fernel (1497-1558), a French physician introduced the term
“Physiology.”

6. Physician William Harvey in 1628 discovered blood circulation. He also
introduced vivisection into scientific practice.

7. 1In 1661, Malpighi discovered the capillaries.

8. Hale was the first to measure the blood pressure in the arteries in 1732,

10. In The early part of the 18% century the laws of chemistry were applied.
Physiological processes, when the theory of irritability of tissues was
discovered.

9. The respiratory act was first made known by Borelli.

10. Spallan Zoni discovered the properties of gastric juice.

11. Henri Milne-Edwards, in the 1820s was a French Physiologist who
introduced the notion of the physiological division of labour.

12. Joseph Lister (1858) studied the cause of blood coagulation and

inflammation that resulted from previous injuries and surgical wounds.
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2.The study of human physiology as a medical field dates back to 420 BC to
the time of Hippocrates, also known as the “father of medicine”.
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3.Aristotle and his emphasis on the relationship between structure and function
marked the beginning of physiology in ancient Greece.
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He was also the founder of Experimental Physiology.

5.Jean Fernel (1497-1558), a French physician introduced the term
“Physiology.” 6.
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Joseph Lister (1858) studied the cause of blood coagulation and inflammation
that resulted from previous injuries and surgical wounds.
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13. At In the beginning of the 19 century Johannes Muller and
Marshall Hall proposed the reflex theory and in recent years several
tremendous

advances. have been made in various fields of physiology.

14. Physiology in the 20th century became the parent of a few
related disciplines, of which biochemistry, biophysics, general physiology,
and molecular biology are the most vigorous examples. Physiology is the
functional sciences that are closely related to the field of medicine. The solution
to the major unsolved problems of physiology will require technical and
expensive research by teams of specialized investigators. Unsolved problems
include the unraveling of the ultimate bases of the phenomena of life. Research
in physiology also is aimed at the integration of the varied activities of cells,
tissues, and organs level of the organism. In many instances, the solution is of
practical value in medicine or helps to improve the understanding of both
human beings and other animals.

I1. Divisions of physiology divided into various division are:
A) General physiology: study vital phenomena of living organisms as a whole.
B) Special physiology: It is a narrower field where the functions of a
particular organ or tissue is studied intensively.
C). Comparative physiology: study functions of a wide variety of organisms.
D) Applied physiology: Under this are several subjects such as hygiene,

dietetics, chemistry, pharmacology, agriculture, and many other aspects
of practical physiology.

1. Neurophysiology. The functions of the nerve cells and nervous system.
2. Endocrinology: deals with the study of the different endocrine glands.

3. Enzymology: deals with the study of the structure, chemical
composition, and functions of enzymes.

4. Cellular physiology: of a dynamic unit of the body, namely the cell.

5. Insect physiology: specialization in the functions of the different organs
of the insects. This is of great help to the agricultural economy.

6. Mammalian physiology: of man and his domestic animals.

The physicists, chemists, and engineers who have opened new vistas in the
field of physiology in the 20th century have developed several techniques
and apparatus. The most active fields of physiological research are
concerned with the excitation processes; the nature of cell surfaces, the
relationship that exists between the ultra-microscopic structures of life
and the physiological functions; the actual chemistry of photosynthesis,
Importance of vitamins and hormones in animals.
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technical and expensive research by teams of specialized investigators.

4S5 48 Gl o) ja) plac ) Cailla g ale J Leda 2 ol 3 dped )l COISED Ja ki,

Unsolved problems include the unraveling of the ultimate bases of the
phenomena of life.

Bl Jal sl Al Gund) RS Lela 5l L3 JSLa Jadii

Research in physiology also is aimed at the integration of the varied activities
of cells, tissues, and organs level of the organism.
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In many instances, the solution is of practical value in medicine or helps to
improve the understanding of both human beings and other animals.
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The functions of the nerve cells and nervous system.
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Endocrinology: deals with the study of the different endocrine glands.

Enzymology: deals with the study of the structure, chemical composition, and
functions of enzymes.
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field of physiology in the 20th century have developed several techniques and
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The most active fields of physiological research are concerned with the
excitation processes; the nature of cell surfaces, the relationship that exists
between the ultra-microscopic structures of life and the physiological
functions; the actual chemistry of photosynthesis, importance of vitamins and
hormones in animals.
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I11. Organization of Living Things: All fields overlap and contribute to each

other
1. Principles of matter/energy (Physics)
2. Atoms -> molecules (Chemistry)
3. Complex organic molecules (Biochemistry)
4. Organelles -> cells (Cellular Biology)
5. Tissues (Histology)
6. Organs (Physiology/Anatomy)
7.0rgan/body systems (Physiology/Anatomy)
8.0Organism (Physiology/Anatomy)

V. Basic Functions of Organisms:
A. Maintenance of Boundaries -2 s separation of the organism from the
outside world:
a. virus - protein coat around DNA/RNA interior
b. cell-cell membrane (semipermeable - selective)
c. organism - skin
B. Movement - Ability to move self and materials:
a. cells - cilia and flagella (sperm).
b. humans' muscle cells (contractility), and bone
C. Responsiveness (Irritability)- respond to both internal and external changes:
a. Nervous system - quick response to change.
b. Endocrine system - medium/longer changes.
D. Digestion - breaking down foodstuffs into useable/absorbable forms:
digestive system - breakdown/absorb essential materials
E._Metabolism - Reactions in cells, and body regulated by endocrine hormones:
a. Anabolism - synthesizing larger molecules
b. Catabolism - breaking down larger molecules
c. Cellular respiration-breaking bond molecules for ATP used in:
a. Digestive system - mainly carbohydrates, and fats.
b. Respiratory system - oxygen and carbon dioxide.
c. cardiovascular system - distribution of nutrients and gases
F. Excretion -Removing all types of waste from the body:
a. Digestive_system - unused foodstuffs
b. Urinary system - nitrogenous wastes and electrolyte (salt) balance
c. Respiratory system - carbon dioxide
G. Reproduction - creating more organisms of the same species:
a. Virus - depends on cells for their machinery
b. Cells - the process of division (mitosis)
¢. Human - sexual (sperm and egg)
d. Regulated by hormones (especially female)
H. Growth - Increase in size of cell, organ, or organism:
a. Number of cells can increase (mitosis).
a. Size of cells can increase (fat cells).




I1I.
il

Organization of Living Things: All fields overlap and contribute to each other
1.

1 nd Lany ga sl 2055 Yl ges siall LIS ol

Principles of matter/energy (Physics) 2.
2 (s ) d8Uall/saldl (sale

Atoms -> molecules (Chemistry) 3.
3 (b)) iy ol <o < A

Complex organic molecules (Biochemistry) 4.
4 () e Lasll) 3aiaall &y pumal) iy 5o

Organelles -> cells (Cellular Biology) 5.
5 (@slal elall ale) Lol < iyl

Tissues (Histology) 6.
6 (V) AV

Organs (Physiology/Anatomy) 7.
T (i) /elcac¥) Cailha 5 ale) ¢liacY)

Organ/body systems (Physiology/Anatomy) 8.
8 (e sill/sliac) Cailla g ale) e liac ) /auall 5 gal

Organism (Physiology/Anatomy) IV.
e (/s Line 1 Cailda g ale) A )

Basic Functions of Organisms: A.
-elokhy :\*ul.u\}!\ aitds gl

@xFxBot Al g5 Cuan 3| (6) dakua


https://t.me/xfxbot
https://t.me/xfxbot

Maintenance of Boundaries -z 2 s3separation of the organism from the outside
world: a. virus - protein coat around DNA/RNA interior b. cell-cell membrane
(semipermeable - selective) c. organism - skin B.
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b. humans' muscle cells (contractility), and bone C. Responsiveness
(Irritability)- respond to both internal and external changes: a.
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b. Endocrine system - medium/longer changes.
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D. Digestion - breaking down foodstuffs into useable/absorbable forms:
digestive system - breakdown/absorb essential materials E. Metabolism -
Reactions in cells, and body regulated by endocrine hormones: a. Anabolism -
synthesizing larger molecules b.Catabolism - breaking down larger molecules
c. Cellular respiration-breaking bond molecules for ATP used in: a. Digestive
system - mainly carbohydrates, and fats.
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Respiratory system - oxygen and carbon dioxide.
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c. cardiovascular system - distribution of nutrients and gases F. Excretion -
Removing all types of waste from the body: a. Digestive system - unused
foodstuffs b. Urinary system - nitrogenous wastes and electrolyte (salt) balance
c. Respiratory system - carbon dioxide G. Reproduction - creating more
organisms of the same species: a.
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Cells - the process of division (mitosis) c. Human - sexual (sperm and egg) d.
Regulated by hormones (especially female) H. Growth - Increase in size of
cell, organ, or organism: a.
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V. Basic Biological Needs of Humans:
A. Nutrients - molecules for structure and energy
1. Carbohydrates - primary energy source.
2. Proteins - primarily structural
a. 20 amino acids are basic building blocks.
b. Actin and myosin microfilaments of muscle.
c. Receptors for hormones/neurotransmitters
d. Neuropeptides (enkephalins of the nervous system)
3. fats (lipids) - insulation, energy, structure.
a. major component of membranes (phospholipids)
b. highest energy content by weight (calories)
4. Vitamins - act as cofactors for enzyme functioning
5. Minerals - Essential for signaling and structure (table inorganic).
6. Water - essential for cellular reactions and transport.
B. Oxygen - essential for maximum energy gain from food.
1. Cellular respiration depends on oxygen
2. Nervous system alone uses 25% of all oxygen in humans
C. Body Temperature - Essential for cellular reactions
1. Most human enzymes work best at 37°C (98°F)
D.Atmospheric Pressure - for proper absorption of oxygen.

Physiology describes mechanisms at the level of the cell, and then how
the cells interact in tissues. It considers how tissues combine to form
organs, and how organs function together as a system. Finally, it shows
how several organ systems can be integrated to produce an efficiently
functioning body. The cell is the fundamental building block of the body;
many cells can function, at least briefly in a more or less independent way,
but others are so specialized that they can only function as part of a larger
group. A typical cell is surrounded by a plasma membrane, which acts as
a boundary and a barrier between that cell and its neighbors or the
environment. It usually has a nucleus containing the genetic material,
which programs the manufacture of proteins and other substances within
the cell, and it is composed largely of cytoplasm, which is the non-nuclear
part where most of the cell’s functions, are performed.

Among the organelles found in the cytoplasm are the mitochondria,
which provide energy for cellular reactions, endoplasmic reticulum where
proteins are manufactured or substances like calcium are stored, Golgi
apparatus where cellular products are packaged for export, and various
vesicles and contractile mechanisms according to the function of the cell.

Groups of cells are linked together to form tissue in the body.
All the tissues of the body can be placed in one of those four categories:

1. Epithelia are tissues, which line cavities and surfaces or form the
secretory part of glands and consist of sheets or layers of contiguous
cells that form an impermeable barrier.
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a.major component of membranes (phospholipids) b. highest energy content
by weight (calories) 4.
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Vitamins - act as cofactors for enzyme functioning 5.Minerals - Essential for
signaling and structure (table inorganic).
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Water - essential for cellular reactions and transport.
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Oxygen - essential for maximum energy gain from food.
2133 e A8 (e 38l (58] (5 g guin - uanSY)

Cellular respiration depends on oxygen 2.

2 oSy o adiny g Al il

Nervous system alone uses 25% of all oxygen in humans C. Body Temperature
- Essential for cellular reactions 1.
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Most human enzymes work best at 37/C (98 JF) D. Atmospheric Pressure -
for proper absorption of oxygen.
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Physiology describes mechanisms at the level of the cell, and then how the
cells interact in tissues.
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It considers how tissues combine to form organs, and how organs function
together as a system.
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Finally, it shows how several organ systems can be integrated to produce an
efficiently functioning body.
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The cell is the fundamental building block of the body; many cells can
function, at least briefly in a more or less independent way, but others are so
specialized that they can only function as part of a larger group.
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A typical cell is surrounded by a plasma membrane, which acts as a boundary
and a barrier between that cell and its neighbors or the environment.
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It usually has a nucleus containing the genetic material, which programs the
manufacture of proteins and other substances within the cell, and it is
composed largely of cytoplasm, which is the non-nuclear part where most of
the cell’s functions, are performed.
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Among the organelles found in the cytoplasm are the mitochondria, which
provide energy for cellular reactions, endoplasmic reticulum where proteins
are manufactured or substances like calcium are stored, Golgi apparatus where
cellular products are packaged for export, and various vesicles and contractile
mechanisms according to the function of the cell.
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Groups of cells are linked together to form tissue in the body.
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All the tissues of the body can be placed in one of those four categories:
1.Epithelia are tissues, which line cavities and surfaces or form the secretory
part of glands and consist of sheets or layers of contiguous cells that form an

impermeable barrier.
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2. Connective tissues consist of collections of cells together with non-
cellular material, which they produce, such as fibers or bone; they
act as structural, supporting, or packing components of the body.

3. Muscular tissues: have cells that can contract to move, beat the
heart, or control fluid flow in internal organs.

4. Nervous tissues: contain cells with the specialized property of
electrical impulses and transmitting information around the body.

Organs:

These are the functional units of the body such as the heart, brain, kidney, and
spleen, and can be seen as separate entities when one looks inside the body or at
the body surface. An organ may consist of one type of cells or tissue or may
contain a very large variety of tissues; an organ has a single specialized function,
such as the heart, or it may have many functions, like the liver. While several
organs are, parts of more complex organs function together. The digestive
system consists of the stomach and intestine together with some accessory
glands. The circulatory system consists of the heart and all blood vessels. The
nervous system consists of the brain spinal cord, and nerves, which supply
individual organs.

Many of the organ systems are interconnected and interdependent; for example,
almost all the body’s organs receive branches of the circulatory and nervous
systems.

Homeostasis:

Homeostasis, the correct function of the body requires the integration of
function of the various organ systems. The body has several very delicately
balanced control mechanisms, whose function is to ensure the constancy of the
internal environment. The maintenance of a constant internal environment
despite variations in external conditions is a prerequisite for independent
existence.



2.Connective tissues consist of collections of cells together with non-cellular
material, which they produce, such as fibers or bone; they act as structural,
supporting, or packing components of the body.
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3.Muscular tissues: have cells that can contract to move, beat the heart, or
control fluid flow in internal organs.
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4 Nervous tissues: contain cells with the specialized property of electrical
impulses and transmitting information around the body.
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Organs: These are the functional units of the body such as the heart, brain,
kidney, and spleen, and can be seen as separate entities when one looks inside
the body or at the body surface.
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An organ may consist of one type of cells or tissue or may contain a very large
variety of tissues; an organ has a single specialized function, such as the heart,
or it may have many functions, like the liver.
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While several organs are, parts of more complex organs function together.
Lae Jaxi 1283 JSY1 elae V) e el 3ol V) celiac V) (pe aiaall 3ga g (e a2 e

@xFxBot sl gy e 53| (8) dabia


https://t.me/xfxbot
https://t.me/xfxbot

The digestive system consists of the stomach and intestine together with some
accessory glands.
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The circulatory system consists of the heart and all blood vessels.
Asedl e ) aven 5 RN a5 sl Sleadl o Sy

The nervous system consists of the brain spinal cord, and nerves, which supply
individual organs.
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Many of the organ systems are interconnected and interdependent; for
example, almost all the body’s organs receive branches of the circulatory and
nervous systems.
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Homeostasis: Homeostasis, the correct function of the body requires the
integration of function of the various organ systemes.
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The body has several very delicately balanced control mechanisms, whose
function is to ensure the constancy of the internal environment.
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The maintenance of a constant internal environment despite variations in
external conditions is a prerequisite for independent existence.

3 g sl Gl U s dm Jlad) g plall Cadia) (e ae ) e A5 40a)s &y e Llial) oy
i

@xFxBot a3 cuan 5| (8) daiua


https://t.me/xfxbot
https://t.me/xfxbot

Chapter Two
NUTRITION

Nutrition is the science of nourishing the body. Nutrient substances for
this purpose are provided by food. Many of the nutrients have been isolated and
identified and are now available as pure chemical compounds. Food is material,
which, after ingestion by animals, is capable of being digested, absorbed,
assimilation, and egestion. The diet of farm animals consists of plants and plant
products, although some foods of animal origin such as fishmeal and milk are
used in limited amounts. Animals depend upon plants for their existence and
consequently, a study of animal nutrition must necessarily begin with the plant
itself. Plants can synthesize complex materials from simple substances such as
carbon dioxide from the air, water, and inorganic elements from the soil, using
photosynthesis using energy from sunlight. The greater part of the energy,
however, is stored as chemical energy within the plant itself and it is this energy,
which is used by the animal for the maintenance of life and synthesis of its body
tissues. Plants and animals contain similar types of chemical substances and are
grouped according to constitution, properties, and function.

Table 1. The main components of foods, plants, and animals are:

Food
1. 2. Dry matter
water
1. Organic 2. Inorganic
Carbohydrates, lipids, proteins, and vitamins | Minerals and water

THE PHYSIOLOGICAL FUNCTION OF FOOD:

The physiological function of food may be divided into three general categories:
(1) The need for food nutrients to supply energy:

Nutrients, which supply energy; include the carbohydrates, fats, and proteins.
(2) The need for food nutrients to build and maintain body tissue:
The building and maintenance of the body used proteins, minerals, and water.
(3) The need for food nutrients to regulate body processes:
All of the nutrients play a role in the regulation of the body's processes.
I- THE CARBOHYDRATES

Carbohydrates serve a unique function in nature because they are the chief
source of nutriment for the animal kingdom. Through the process of
photosynthesis, which involves a series of complex chemical reactions, the
chlorophyll of the plant can use the sun’s energy to synthesize carbohydrates
from the carbon dioxide of the air and the water from the soil. Thus, it is
through the medium of the plant that animals can have food.
All carbohydrates contain carbon, hydrogen, and oxygen.
Many carbohydrates have the general chemical formula C, (H20) ». The carbon
(C) atoms are bonded to hydrogen atoms (-H), hydroxyl groups (-OH; and
carbonyl groups (-C=0), whose combinations, order, and geometric
arrangement lead to a large number of isomers with the same chemical formula
but different properties.




Chapter Two NUTRITION Nutrition is the science of nourishing the body.
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Nutrient substances for this purpose are provided by food.
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Many of the nutrients have been isolated and identified and are now available
as pure chemical compounds.
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Food is material, which, after ingestion by animals, is capable of being
digested, absorbed, assimilation, and egestion.
Qi) g pabiaial) g aagll ALE 465 o gadl J8 (e Led gl aay Sl 3alal) ga o] 22])
g

The diet of farm animals consists of plants and plant products, although some
foods of animal origin such as fishmeal and milk are used in limited amounts.
s o G ae ) e el cilatiall 5 Ll (e dey Sall il gual 31380 aUail) ¢ Sy
53 53n ey padind Culall g clandl (3 e e ) saall Jua) 3 dandaY)

Animals depend upon plants for their existence and consequently, a study of
animal nutrition must necessarily begin with the plant itself.
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Plants can synthesize complex materials from simple substances such as
carbon dioxide from the air, water, and inorganic elements from the soil, using
photosynthesis using energy from sunlight.
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The greater part of the energy, however, is stored as chemical energy within
the plant itself and it is this energy, which is used by the animal for the
maintenance of life and synthesis of its body tissues.
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Plants and animals contain similar types of chemical substances and are
grouped according to constitution, properties, and function.
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Table 1.
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The main components of foods, plants, and animals are: Food 1. water 2.
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Dry matter
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Carbohydrates, lipids, proteins, and vitamins Minerals and water THE
PHYSIOLOGICAL FUNCTION OF FOOD: The physiological function of
food may be divided into three general categories: (1) The need for food
nutrients to supply energy: Nutrients, which supply energy; include the
carbohydrates, fats, and proteins.
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(2) The need for food nutrients to build and maintain body tissue: The building

and maintenance of the body used proteins, minerals, and water.
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(3) The need for food nutrients to regulate body processes: All of the nutrients
play a role in the regulation of the body's processes.
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I- THE CARBOHYDRATES Carbohydrates serve a unique function in nature
because they are the chief source of nutriment for the animal kingdom.
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Through the process of photosynthesis, which involves a series of complex
chemical reactions, the chlorophyll of the plant can use the sun’s energy to
synthesize carbohydrates from the carbon dioxide of the air and the water from
the soil.
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Thus, it is through the medium of the plant that animals can have food.
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All carbohydrates contain carbon, hydrogen, and oxygen.
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Many carbohydrates have the general chemical formula Cn (H2O) n. The
carbon (C) atoms are bonded to hydrogen atoms (-H), hydroxyl groups (-OH;
and carbonyl groups (-C=0), whose combinations, order, and geometric
arrangement lead to a large number of isomers with the same chemical

formula but different properties.
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A — Monosaccharides:
They are formed of only one sugar unit and therefore cannot be hydrolyzed:
[1] Trioses as glyceraldehydes (C3HeO3). [2] Tetrises as erythrose (CsHsOs)
[3] Pentose as ribose, xylose (CsH100s).
[4] Glucose (CsH1206):
= Called dextrose or grape sugar, is widely distributed in nature:
o Inthe plant, glucose is found in fruits, vegetables, and sap. Found
Iin corn sugar and corn syrup, honey, and molasses.
o In animals, it is a product of the digestion of starch, sucrose,
maltose, and lactose.
= Functions of glucose:
o It is found in the blood of animals, it serves as a source of
Immediate energy for body cells and tissues. A man’s normal
level of blood glucose is about 80 mg of glucose per 100ml of
blood.
o Blood glucose originates from dietary carbohydrates, from stores
of glycogen, or carbohydrate synthesis.
o Glycogen, starch, and cellulose are formed from glucose.
o Glucose is entered in the formation of sucrose, maltose, and
lactose.
[5] Fructose and Galactose:
These two monosaccharides have the same chemical formula as glucose
but differ in the arrangement of chemical groups along the chemical
chain.
Fructose:
[1 It is the sweetest taste of all the sugars, it is fruit sugar. It is found in
the nectar of flowers, fruits, and vegetables. It is in both honey (40
percent) and molasses (8 percent).
1 Itis produced during the hydrolysis of sucrose in digestion.
Galactose:
[1 It does not occur freely in nature but is produced in the body during
digestion of the disaccharide, lactose, which occurs in milk.
[1 The lack of an enzyme to convert galactose to glucose results in a
disorder in infants known as galactosemia.
(B) The disaccharides:
Sucrose, maltose, and lactose are contained in the foods of the diet.
[1] Sucrose:
White and brown sugar is used every day and is produced from
sugar cane and sugar beets. Sucrose occurs in some fruits and
vegetables but is found more frequently in sweetening agents. Maple
syrup and molasses contain more than 50 percent sucrose whereas
lesser amounts are found in sorghum syrup, golden syrup, and
honey.
. Functions: Glucose and fructose are formed during sucrose
digestion. [2] Maltose and Lactose:

10



A — Monosaccharides: They are formed of only one sugar unit and therefore
cannot be hydrolyzed: [1] Trioses as glyceraldehydes (C3H603 .)
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[2] Tetrises as erythrose (C4H804) [3] Pentose as ribose, xylose (C5H1005).
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[4] Glucose (C6H1206): [1 Called dextrose or grape sugar, is widely
distributed in nature: oln the plant, glucose is found in fruits, vegetables, and
sap.
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Found in corn sugar and corn syrup, honey, and molasses.
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oln animals, it is a product of the digestion of starch, sucrose, maltose, and
lactose.

JFunctions of glucose: olt is found in the blood of animals, it serves as a
source of immediate energy for body cells and tissues.
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A man’s normal level of blood glucose is about 80 mg of glucose per 100ml of
blood.
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oBlood glucose originates from dietary carbohydrates, from stores of
glycogen, or carbohydrate synthesis.
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oGlycogen, starch, and cellulose are formed from glucose.
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oGlucose 1s entered in the formation of sucrose, maltose, and lactose.
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[5] Fructose and Galactose: These two monosaccharides have the same
chemical formula as glucose but differ in the arrangement of chemical groups
along the chemical chain.
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Fructose: It is the sweetest taste of all the sugars, it is fruit sugar.
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It is found in the nectar of flowers, fruits, and vegetables.
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It is in both honey (40 percent) and molasses (8 percent).
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It 1s produced during the hydrolysis of sucrose in digestion.
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Galactose: It does not occur freely in nature but is produced in the body during
digestion of the disaccharide, lactose, which occurs in milk.
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The lack of an enzyme to convert galactose to glucose results in a disorder in
infants known as galactosemia.
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(B) The disaccharides: Sucrose, maltose, and lactose are contained in the foods
of the diet.
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[1] Sucrose: White and brown sugar is used every day and is produced from
sugar cane and sugar beets.
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Sucrose occurs in some fruits and vegetables but is found more frequently in
sweetening agents.
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Maple syrup and molasses contain more than 50 percent sucrose whereas
lesser amounts are found in sorghum syrup, golden syrup, and honey.
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* Functions: Glucose and fructose are formed during sucrose digestion.
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[2] Maltose and Lactose: 10
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(A). Maltose or malt sugar:
e Occurs in sprouting grains, malted cereals, and malted milk. It is
found only in corn syrup (26%) and corn sugar (4%o).
e Itisan intermediate product of starch digestion.
e Functions: Digestion maltose yields two molecules of glucose.
(B). Lactose or milk sugar:
e It is found only in the milk of mammals. Lactose in human
and cow’s milk is about (6.8 and 4.9 percent), respectively.
e Functions: Glucose and galactose are formed when lactose is
hydrolyzed.
(C) THE POLYSACCHARIDES:

Polysaccharides are complex carbohydrates that contain many 2000
simple carbohydrate units arranged in long chains in either a straight or a
branched structure that occur in plants either as reserve food or as
structural materials.

[1] Starch:
= Sources of Starch: The plant products-roots, seeds. Corn, millet,
rice, and wheat, the cereal grains, contain as much as 70% of this
starch, whereas the percentage of starch found in the dried seeds of
leguminous plants (e.g., beans, peas) averages about 40 %.
= Functions: Glucose is the product of starch hydrolyzed in the body.
[2] Dextrin:
Sources: As metabolic products in animals and plants, and in
germinating seeds. Dextrin is found in corn syrup.
Functions:
1. Dextrin is an intermediate product of the hydrolysis of starch
and glycogen to maltose and finally glucose.
2. Dextrin gives a characteristic flavor to baking food.
[3] Glycogen:
= This polysaccharide is found in the liver of all animals.
» Glycogen yields molecules of glucose on hydrolysis. Only
about 350 gm of it is found in the body as a reserve.
= Muscle glycogen, which represents about two-thirds of the
total reserve, whereas liver glycogen is available as a source of
energy to any of the body cells.
= The formation of glycogen takes place when the blood glucose
increases beyond its normal level and extra amounts of
glucose are present in the bloodstream.
= |In contrast, the breakdown of glycogen takes place when
glucose is not being absorbed from the intestinal tract, liver
glycogen must be utilized until the cells can begin to synthesize
glucose from non-carbohydrate sources
= On average about 100 gm of glycogen, or 400 Cal, of energy,
are stored as liver glycogen.
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Maltose or malt sugar: [1Occurs in sprouting grains, malted cereals, and
malted milk.
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It is found only in corn syrup (26%) and corn sugar (4%).
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[ 11t is an intermediate product of starch digestion.
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[JFunctions: Digestion maltose yields two molecules of glucose.
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(B).
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Lactose or milk sugar: [11t is found only in the milk of mammals.
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Lactose in human and cow’s milk is about (6.8 and 4.9 percent), respectively.
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[JFunctions: Glucose and galactose are formed when lactose is hydrolyzed.
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(C) THE POLYSACCHARIDES: Polysaccharides are complex carbohydrates
that contain many 2000 simple carbohydrate units arranged in long chains in
either a straight or a branched structure that occur in plants either as reserve
food or as structural materials.
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[1] Starch: [ISources ofStarch: The plant products-roots, seeds.
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Corn, millet, rice, and wheat, the cereal grains, contain as much as 70% of this
starch, whereas the percentage of starch found in the dried seeds of
leguminous plants (e.g., beans, peas) averages about 40 %.
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[ IFunctions: Glucose is the product of starch hydrolyzed in the body.
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[2] Dextrin: Sources: As metabolic products in animals and plants, and in
germinating seeds.
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Dextrin is found in corn syrup.
B Gyl 8 o Sl e el

Functions: 1.Dextrin is an intermediate product of the hydrolysis of starch and
glycogen to maltose and finally glucose.
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2.Dextrin gives a characteristic flavor to baking food.
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[3] Glycogen: [ This polysaccharide is found in the liver of all animals.
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1 Glycogen yields molecules of glucose on hydrolysis.
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Only about 350 gm of it is found in the body as a reserve.
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[1Muscle glycogen, which represents about two-thirds of the total reserve,

whereas liver glycogen is available as a source of energy to any of the body
cells.

& CeasSalall d g e ¢ JlaaY) abial) AB ) s Jiay g ccDlcanll L cpa SOl [
sl LA e 01 Y A8l jaaS as)

[ 1'The formation of glycogen takes place when the blood glucose increases
beyond its normal level and extra amounts of glucose are present in the
bloodstream.
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[In contrast, the breakdown of glycogen takes place when glucose is not
being absorbed from the intestinal tract, liver glycogen must be utilized until
the cells can begin to synthesize glucose from non-carbohydrate sources [ 1On
average about 100 gm of glycogen, or 400 Cal, of energy, are stored as liver
glycogen.
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[4] Cellulose:
Occurs only in the plant cell wall of all plants, in fibers and dried fruits,
whole-grain cereals, nuts, fresh fruits, and vegetables.
Functions:
1. In human diet:
a. It is fiber in the human diet and is not important to most
mammals as a direct source of food because they lack
the enzymes necessary to hydrolyze it to glucose.
b. Cellulose is important to aid normal peristaltic action of
intestines and plays a role in the removal of waste products.
c. It provides roughage to the intestinal tract to absorb
moisture and provides bulk to stimulate evacuation of the large
intestine.
d. Daily need for fiber, estimated to be 4 to 7mg, obtained.
2. In herbivorous or ruminant animals (e.g., cows, sheep) have
bacteria in their rumens or stomachs that activate the breakdown of
cellulose to useable carbohydrate products.
[5] Agar agar:
It is formed from galactose units. It is prepared from seaweed. It is
used as a culture for bacteria and the treatment of constipation.
[6] Mucopolysaccharides:
These occur in animal tissues either combined with proteins or free. They
are in the structure of most tissues and are not oxidized to give energy.
(e.g. Heparin, Muoitin sulfate, chondroitin sulfate,
Hyaluronic acid, blood group substances, and some hormones).
() Heparin: It consists of glucuronic acid and galactose amine or
glucose amine and five molecules of sulphuric acid. It is produced by
most cells.
Function: It is a blood anticoagulant i.e. It prevents blood clotting.
(b) Blood group substances: (A, B, AB, and O) are formed from
[Protein and mucopolysaccharide].
Function: They determine the blood group of the individual.
(c) Hyaluronic acid: this contains acetyl-D- glucosamine, is present
in the skin, Synovial fluid, and the umbilical cord.
Function: This acid is viscous and lubrication of joints.
(d) Chondroitin sulfate: components of cartilages, tendons, and bones.
Functions OF Carbohydrates:
(A)-The main function is to supply energy for the body processes and yield
energy (4 Cal. per gm). Normal adults need about 500 carbohydrates calories
per day in the diet or derived from body stores of protein or glycogen.
(B)-The role of carbohydrates in the utilization of body fats:
1. The expression “fat burns in a flame of carbohydrates” is often used.
The complete oxidation of fats to carbon dioxide and water depends on an
organic acid, formed during the oxidation of carbohydrates.
2. When insufficient amounts of carbohydrates are available, greater
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[4] Cellulose:
sl [4]

Occurs only in the plant cell wall of all plants, in fibers and dried fruits,
whole-grain cereals, nuts, fresh fruits, and vegetables.
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Functions: 1.
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In human diet: a.
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It 1s fiber in the human diet and is not important to most mammals as a direct
source of food because they lack the enzymes necessary to hydrolyze it to
glucose.
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b. Cellulose is important to aid normal peristaltic action of intestines and plays
a role in the removal of waste products.
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c. It provides roughage to the intestinal tract to absorb moisture and provides
bulk to stimulate evacuation of the large intestine.
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d. Daily need for fiber, estimated to be 4 to 7mg, obtained.
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In herbivorous or ruminant animals (e.g., cows, sheep) have bacteria in their
rumens or stomachs that activate the breakdown of cellulose to useable
carbohydrate products.
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[5] Agar agar: It is formed from galactose units.
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It is prepared from seaweed.
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It 1s used as a culture for bacteria and the treatment of constipation.
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[6] Mucopolysaccharides: These occur in animal tissues either combined with
proteins or free.
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They are in the structure of most tissues and are not oxidized to give energy.
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(e.g.
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Heparin, Muoitin sulfate, chondroitin sulfate, Hyaluronic acid, blood group
substances, and some hormones).
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(a) Heparin: It consists of glucuronic acid and galactose amine or glucose
amine and five molecules of sulphuric acid.
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It is produced by most cells.
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Function: It is a blood anticoagulant i.e.
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It prevents blood clotting.
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(b) Blood group substances: (A, B, AB, and O) are formed from [Protein and
mucopolysaccharide].
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Function: They determine the blood group of the individual.
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(c) Hyaluronic acid: this contains acetyl-D- glucosamine, is present in the skin,
Synovial fluid, and the umbilical cord.

¢l Jilall g calall A an g9 e el 35S sla > il e (5 sing el g sllell (mes ()
sl Jaall

Function: This acid is viscous and lubrication of joints.
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(d) Chondroitin sulfate: components of cartilages, tendons, and bones.
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Functions OF Carbohydrates:
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(A)-The main function is to supply energy for the body processes and yield
energy (4 Cal.
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per gm).
(> S

Normal adults need about 500 carbohydrates calories per day in the diet or
derived from body stores of protein or glycogen.
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(B)-The role of carbohydrates in the utilization of body fats: 1.
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The expression “fat burns in a flame of carbohydrates™ is often used.
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The complete oxidation of fats to carbon dioxide and water depends on an
organic acid, formed during the oxidation of carbohydrates.

3auS) oL (i (5 gume (aea e el g 508D apul 56 LY 0 saall ALK 3008 adied
3 5 S

When insufficient amounts of carbohydrates are available, greater 12
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than normal amounts of ketone bodies are produced. The accumulation
of ketone bodies increases the acidity and reduces the alkalinity of the
blood. This condition, called ketosis, may result in a coma if the alkalinity
of the blood is reduced appreciably. Ketosis may occur in diabetes where
the cells cannot utilize carbohydrates and in starvation where the cells
must use the fat stores of the body for energy.

(C)- Carbohydrates exert a sparing effect on protein:

1. At the expense of tissue building and maintenance, relatively more
protein is used for energy when the carbohydrate and fat content of
the diet is below the desirable caloric level when it is sufficient.

2. The first physiological demand of the body, the energy need, must be
satisfied before nutrients are used for other functions.

3. Carbohydrates is to spare protein for its primary purpose, that is, the
building and repairing of body tissue.

(D)-They play important roles in the function of the intestinal system:

1. They serve as a source of energy for the microorganisms that synthesize

some of the vitamins B-complex in the intestinal tract.

2. Cellulose provides fiber and bulk that promote healthy intestinal hygiene.
(E)-They add flavor to the diet baking, and breads furnish the body with
protein.

Il - THE LIPIDS

General properties of Lipids:

1.

The lipids are an important group of chemical compounds that are
widespread and are characterized by their insolubility in water and their
solubility in_ether, chloroform, benzene, and other fat solvents. Like
carbohydrates, lipids contain carbon, hydrogen, and oxygen, and some also
have phosphorus and nitrogen in their chemical structure.

The lipids are classified into three groups according to their chemical
structure: simple lipids, compound lipids, and derived lipids.

Fatty acids, fats and oils, phospholipids, and sterols, are several of the
groups of compounds found the lipids, that are important in nutrition.
Hydrolysis (saponification). Fats are hydrolyzed by boiling with alkalis,
and glycerol and soaps are formed, which is known as saponification since
it produces soaps, which are sodium or potassium salts of fatty acids.
This process may take place naturally by the enzymes as lipases.

Fats are composed of fatty acids and glycerol, a compound, which like the
fatty acids is composed of carbon, hydrogen, and oxygen.

o The ratio of carbon and hydrogen to oxygen in the fat molecule, is
much greater than that in a carbohydrate, in lipids, for example, a
fat found in beef, which is called tristearin, has 110 atoms of
hydrogen to 6 atoms of oxygen.

o When a fat is burned in the body additional oxygen must be
supplied by the cells to combine with all the carbon and hydrogen
atoms, thus producing more heat. For this reason, a gram of pure
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than normal amounts of ketone bodies are produced.
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The accumulation of ketone bodies increases the acidity and reduces the
alkalinity of the blood.
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This condition, called ketosis, may result in a coma if the alkalinity of the
blood is reduced appreciably.
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Ketosis may occur in diabetes where the cells cannot utilize carbohydrates and

in starvation where the cells must use the fat stores of the body for energy.
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(C)- Carbohydrates exert a sparing effect on protein: 1.
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At the expense of tissue building and maintenance, relatively more protein is
used for energy when the carbohydrate and fat content of the diet is below the
desirable caloric level when it is sufficient.
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The first physiological demand of the body, the energy need, must be satisfied
before nutrients are used for other functions.
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Carbohydrates is to spare protein for its primary purpose, that is, the building
and repairing of body tissue.
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(D)-They play important roles in the function of the intestinal system: 1.
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They serve as a source of energy for the microorganisms that synthesize some
of the vitamins B-complex in the intestinal tract.
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Cellulose provides fiber and bulk that promote healthy intestinal hygiene.
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(E)-They add flavor to the diet baking, and breads furnish the body with
protein.
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IT - THE LIPIDS General properties of Lipids: 1.The lipids are an important
group of chemical compounds that are widespread and are characterized by
their insolubility in water and their solubility in ether, chloroform, benzene,
and other fat solvents.
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Like carbohydrates, lipids contain carbon, hydrogen, and oxygen, and some
also have phosphorus and nitrogen in their chemical structure.
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2.The lipids are classified into three groups according to their chemical
structure: simple lipids, compound lipids, and derived lipids.
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3.Fatty acids, fats and oils, phospholipids, and sterols, are several of the
groups of compounds found the lipids, that are important in nutrition.
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4.Hydrolysis (saponification).
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Fats are hydrolyzed by boiling with alkalis, and glycerol and soaps are formed,

which is known as saponification since it produces soaps, which are sodium or
potassium salts of fatty acids.
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This process may take place naturally by the enzymes as lipases.
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[ JFats are composed of fatty acids and glycerol, a compound, which like the
fatty acids is composed of carbon, hydrogen, and oxygen.
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oThe ratio of carbon and hydrogen to oxygen in the fat molecule, is much
greater than that in a carbohydrate, in lipids, for example, a fat found in beef,
which is called tristearin, has 110 atoms of hydrogen to 6 atoms of oxygen.
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oWhen a fat is burned in the body additional oxygen must be supplied by the
cells to combine with all the carbon and hydrogen atoms, thus producing more
heat.
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For this reason, a gram of pure 13
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fat gives the body 9 Calories of energy, due to high carbon and
hydrogen in molecules of fat than carbohydrates and proteins.

5. Oxidation:

» The unsaturated fatty acids readily undergo oxidation, the site of
action being the carbon atom adjacent to the double bond.

= The products of oxidation include shorter-chain fatty acids, fatty
acid polymers, aldehydes, ketones, epoxides, and hydrocarbons.

6. Antioxidation:

Natural fats possess a certain degree of resistance to oxidation, owing
to the presence of compounds termed antioxidants. These prevent the
oxidation of unsaturated fats until they have been transformed into
inert products. The most important naturally occurring antioxidant is
vitamin E.

7. Hydrogenation. This is the process hydrogen is added to the double
bonds of the unsaturated acids of a fat, converting them to their
saturated. Oleic acid, for example, yields stearic acid. The process is
important commercially for producing firm hard fats from vegetable
and fish oils in the manufacture of margarine.

8. Types of fatty acids:
Three general types of fatty acids according to their degree of saturation:
[1] Saturated fatty acids:

e Certain fatty acids, such as stearic acid, contain as many hydrogen
atoms as the carbon chain can hold. The saturated fatty acids comprise
about 40% of the average human diet. For the most part, these acids are
concentrated in foods from animal sources. The most common are
stearic acid and the long-chain fatty acid, palmitic. Butter and cow’s
milk contain about 12 %, stearic acid; other animal products contain
larger amounts. Palmitic acid found in animal fats ranges (20 to 30 %o).

[2] Monounsaturated fatty acids:
e Have only one “double-bond” linkage (two hydrogen atoms missing)
in the carbon chain. The quantity of monounsaturated fatty acids in
the average human diet matches that of saturated ones; about 40
percent. An example of this type is the long-chain fatty (acid, oleic).
[3] The polyunsaturated fatty acids:

e They have 2, 3, 4, or more “double-bond” linkages in the carbon chain
with 4, 6, 8, or more hydrogen atoms missing. The polyunsaturated fatty
acids comprise a family of compounds that include the essential fatty acids
and the extra long-chain fatty acids. The quantity of these acids in the
average human diet is much less than either the saturated or
monounsaturated ones. Although corn oil and safflower oil are among the
richest food sources of this fatty acid group, fats from nuts, peanuts,
poultry, legumes, and leafy-green vegetables are also important sources.
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fat gives the body 9 Calories of energy, due to high carbon and hydrogen in
molecules of fat than carbohydrates and proteins.
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5.0xidation: [1The unsaturated fatty acids readily undergo oxidation, the site
of action being the carbon atom adjacent to the double bond.
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[ IThe products of oxidation include shorter-chain fatty acids, fatty acid
polymers, aldehydes, ketones, epoxides, and hydrocarbons.
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6.Antioxidation: Natural fats possess a certain degree of resistance to
oxidation, owing to the presence of compounds termed antioxidants.
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These prevent the oxidation of unsaturated fats until they have been
transformed into inert products.
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The most important naturally occurring antioxidant is vitamin E.
7.Hydrogenation.
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This is the process hydrogen is added to the double bonds of the unsaturated
acids of a fat, converting them to their saturated.
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Oleic acid, for example, yields stearic acid.
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The process 1s important commercially for producing firm hard fats from
vegetable and fish oils in the manufacture of margarine.
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Types of fatty acids: Three general types of fatty acids according to their
degree of saturation: [1] Saturated fatty acids: []Certain fatty acids, such as
stearic acid, contain as many hydrogen atoms as the carbon chain can hold.
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The saturated fatty acids comprise about 40% of the average human diet.
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For the most part, these acids are concentrated in foods from animal sources.
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The most common are stearic acid and the long-chain fatty acid, palmitic.
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Butter and cow’s milk contain about 12 %, stearic acid; other animal products
contain larger amounts.
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Palmitic acid found in animal fats ranges (20 to 30 %).
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[2] Monounsaturated fatty acids: [/Have only one “double-bond” linkage (two

hydrogen atoms missing) in the carbon chain.
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The quantity of monounsaturated fatty acids in the average human diet
matches that of saturated ones; about 40 percent.
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An example of this type is the long-chain fatty (acid, oleic).
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[3] The polyunsaturated fatty acids: [1They have 2, 3, 4, or more “double-
bond” linkages in the carbon chain with 4, 6, 8, or more hydrogen atoms
missing.
a3 el Tad g )1 (e ST 14 63 62 e (g int dandiall e Saaatiall dyiaal) alea) [3]
O soued) 3 e S8 8 6 ¢4 ()38 e (g g SH ALLLL B

The polyunsaturated fatty acids comprise a family of compounds that include
the essential fatty acids and the extra long-chain fatty acids.
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The quantity of these acids in the average human diet is much less than either
the saturated or monounsaturated ones.
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Although corn oil and safflower oil are among the richest food sources of this
fatty acid group, fats from nuts, peanuts, poultry, legumes, and leafy-green
vegetables are also important sources.
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Table (2): Some of the Fatty Acids in Fats

Number of

Length of Occurrence

Name Carbon Cargon Chain Type In Food
Atoms

Acetic 2 Short Saturated Vinegar
Butyric 4 Short Saturated Butter
Caproic 6 Short Saturated Butter
Caprylic 8 Short Saturated Coconut
Myristic 14 Long Saturated Nutmeg and mace
Palmitic 16 Long Saturated Lard and palm oil
Steric 18 Long Saturated Beef tallow
Oleic 18 Long Monounsaturated Olive oil
Linoleic 18 Long Polyunsaturated Corn oil
Chupandonic 22 Extra long Polyunsaturated Fish oils

Important chemical characteristics of alcohols:

1. They act as organic bases, having the ability to unite with acids to form water

and salts, quite similar to inorganic bases.

2. Stearin and palmitin are the esters formed by the interaction of polyhydric
alcohol (glycerol) and fatty acids, stearic and palmitic acids, respectively. As
glycerol is a polyhydric alcohol, that is, has three alcohol groups, it can unite
with three fatty acid radicals.

3. Olein or triolein is the triglyceride of an unsaturated fatty acid. Unsaturated
fatty acids are especially found in cottonseed and linseed oils. By treating these
fats with hydrogen at a high temperature and pressure and in the presence of
catalyst, the unsaturated fatty acids take up hydrogen at the double bond and
thereby become saturated (hydrogenated).

4. Various degrees of hydrogenation results in cooking oils and margarine,

which are utilizable by the body. Fats in the animal body are mixed

triglycerides; the glycerol is attached one each of the three fatty acid radicals.

Other fatty acids may be present; thus, milk contains an even number of fatty

acids, from butyric (4 carbons) to stearic acid (18 carbons).

5. The nature of fat depends on the kinds of fatty acids linked to the glycerol
core, the length of the carbon chain of the fatty acids, and the degree of
saturation or unsaturation of the fatty acids. The fatty acid pattern of fat
may be three identical acids, three different ones, or a combination of two
alike and one different. The three fatty acids found in the fat tristearin are
identical, that is, the long-chain, saturated stearic acid.

6. When all of the fatty acids in a fat molecule are the same, the fat is called a
simple glyceride. A mixed glyceride is a term used to identify a fat with
different fatty acids in its chemical structure. Tristearin is designated as a
simple glyceride.

7. The form of a glyceride, whether it is liquid or solid, depends on the kind of

fatty acids in its structure.

8. Oils are the predominant glycerides in plants.

9. Fats are the predominant glycerides in animals.

Classification:
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Table (2): Some of the Fatty Acids in Fats Name Number of Carbon Atoms
Length of Carbon Chain Acetic 2 Short Butyric 4 Short Caproic 6 Short
Caprylic 8 Short Myristic 14 Long Palmitic 16 Long Steric 18 Long Oleic 18
Long Linoleic 18 Long Chupandonic 22 Extra long Type Occurrence In Food
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Saturated Saturated Saturated Saturated Saturated Saturated Saturated
Monounsaturated Polyunsaturated Polyunsaturated Vinegar Butter Butter
Coconut Nutmeg and mace Lard and palm oil Beef tallow Olive oil Corn oil
Fish oils Important chemical characteristics of alcohols: 1.
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They act as organic bases, having the ability to unite with acids to form water

and salts, quite similar to inorganic bases.
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Stearin and palmitin are the esters formed by the interaction of polyhydric
alcohol (glycerol) and fatty acids, stearic and palmitic acids, respectively.
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As glycerol 1s a polyhydric alcohol, that is, has three alcohol groups, it can
unite with three fatty acid radicals.

@xFxBot A g3 e 53| (15) daka


https://t.me/xfxbot
https://t.me/xfxbot

Olein or triolein is the triglyceride of an unsaturated fatty acid.
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Unsaturated fatty acids are especially found in cottonseed and linseed oils.
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By treating these fats with hydrogen at a high temperature and pressure and in
the presence of catalyst, the unsaturated fatty acids take up hydrogen at the
double bond and thereby become saturated (hydrogenated).
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Various degrees of hydrogenation results in cooking oils and margarine, which
are utilizable by the body.

o) Lgaddiin Al Cpanall g gdall gy 5 As jaed) (e ddlia Sila )y i

Fats in the animal body are mixed triglycerides; the glycerol is attached one
each of the three fatty acid radicals.
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Other fatty acids may be present; thus, milk contains an even number of fatty
acids, from butyric (4 carbons) to stearic acid (18 carbons).
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The nature of fat depends on the kinds of fatty acids linked to the glycerol
core, the length of the carbon chain of the fatty acids, and the degree of
saturation or unsaturation of the fatty acids.

A g0 S0 AL J sda g ¢ pualaall 31 53y Adag pal) dyiaall aleall o) il e () saal) dagala adiad
Agiaal Galaal) i ade o auliida o cAgiaall (aleaSU

@xFxBot Al g3 csaa i | (15) haiua


https://t.me/xfxbot
https://t.me/xfxbot

The fatty acid pattern of fat may be three identical acids, three different ones,
or a combination of two alike and one different.
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The three fatty acids found in the fat tristearin are identical, that is, the long-
chain, saturated stearic acid.
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When all of the fatty acids in a fat molecule are the same, the fat is called a
simple glyceride.
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A mixed glyceride is a term used to identify a fat with different fatty acids in
its chemical structure.
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Tristearin is designated as a simple glyceride.
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The form of a glyceride, whether it is liquid or solid, depends on the kind of
fatty acids 1n its structure.
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Oils are the predominant glycerides in plants.
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Fats are the predominant glycerides in animals.
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1. Fats are esters of fatty acids with glycerol.
2. Phospholipids are substituted fats containing. Phospholipids are
essential structure components of mitochondria and neural tissue.
3. Fatty acids and glycerol.
4. Phosphoric acid, a nitrogen compound, and other components.
Compounds that contain a fatty acid, a carbohydrate, and a complex
amino alcohol are known as glycolipids. Sterols are high molecular weight
cyclic alcohols; an example is cholesterol. Other important lipids are the
sphingolipids and the lipoproteins.
Animals' fats:
fats of animals differ from species to species and even vary in composition
in the different parts of the body of the same species. This difference is to be
expected because the fat around the kidneys cushions these vital organs to
protect them from injury. Generally, the fats in the more active parts of the
animal organism have a lower melting point and are more unsaturated, which
means they are more easily oxidized than those stored as fatty tissues.
FUNCTION OF FATS AND OILS:
1- Source of Energy.

Fats yield more than twice as much energy as equal portions of either

carbohydrates or proteins.

2- Sources of Essential Fatty Acids and other substances.

A-Essential fatty acids: Although it is known that fatty acids can be
synthesized from extra amounts of carbohydrates in the body, there are
certain fatty acids that man needs for good health that the body cannot
produce, these are called the essential fatty acids, and include the
following three acids: linoleic, linolenic, and arachidonic. The importance
of these factors in nutrition was first demonstrated when rats that were
fed a ration devoid of fat developed a scaly condition of the skin and tail,
failed to grow, and eventually died.

Functions of linoleic acid in the animal organism:
a- Essential role in reproduction and lactation.
b- Serves as a protective agent against radiation effects and to
c- Prevent the excessive loss of water from the body by preventing
the development of the permeability of the skin capillaries.
B-Other substances:
Animal fats are the most important sources of some vitamins,
sterole, and hormones. They may be used for the production of lipid
structures—synthesis of simple triglycerides from fatty acids.
3-protection of the Body and other functions.
A- Fats are protecting the body in two ways:
(1) The deposits of fat under the skin act as nonconductors of heat,
helping to insulate the body and prevent the rapid loss of heat.
(2) The viscera and certain organs of the body, such as the kidneys, are
supported and cushioned by fat.
B-Conjugated lipids (cephalins) are necessary for blood clotting.
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Fats are esters of fatty acids with glycerol.
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Phospholipids are substituted fats containing.
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Phospholipids are essential structure components of mitochondria and neural
tissue.
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Fatty acids and glycerol.
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Phosphoric acid, a nitrogen compound, and other components.
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Compounds that contain a fatty acid, a carbohydrate, and a complex amino
alcohol are known as glycolipids.
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Sterols are high molecular weight cyclic alcohols; an example is cholesterol.
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Other important lipids are the sphingolipids and the lipoproteins.
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Animals' fats: fats of animals differ from species to species and even vary in
composition in the different parts of the body of the same species.
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This difference is to be expected because the fat around the kidneys cushions
these vital organs to protect them from injury.
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Generally, the fats in the more active parts of the animal organism have a
lower melting point and are more unsaturated, which means they are more
easily oxidized than those stored as fatty tissues.
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FUNCTION OF FATS AND OILS: 1-Source of Energy.
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Fats yield more than twice as much energy as equal portions of either
carbohydrates or proteins.
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2-Sources of Essential Fatty Acids and other substances.
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A-Essential fatty acids: Although it is known that fatty acids can be
synthesized from extra amounts of carbohydrates in the body, there are certain
fatty acids that man needs for good health that the body cannot produce, these
are called the essential fatty acids, and include the following three acids:
linoleic, linolenic, and arachidonic.
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The importance of these factors in nutrition was first demonstrated when rats
that were fed a ration devoid of fat developed a scaly condition of the skin and
tail, failed to grow, and eventually died.
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Functions of linoleic acid in the animal organism: a-Essential role in
reproduction and lactation.
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b- Serves as a protective agent against radiation effects and to c-Prevent the
excessive loss of water from the body by preventing the development of the
permeability of the skin capillaries.
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B-Other substances: Animal fats are the most important sources of some
vitamins, sterole, and hormones.
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They may be used for the production of lipid structures—synthesis of simple
triglycerides from fatty acids.
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3-protection of the Body and other functions.
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A- Fats are protecting the body in two ways: (1) The deposits of fat under the
skin act as nonconductors of heat, helping to insulate the body and prevent the
rapid loss of heat.
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(2) The viscera and certain organs of the body, such as the kidneys, are
supported and cushioned by fat.
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B-Conjugated lipids (cephalins) are necessary for blood clotting.
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C- Cephalins are necessary for blood clotting. Snake poison contains an
enzyme known as lecithinase. It breaks lecithin into a substance
known as lysolecithin. The latter causes the hemolysis of red blood
cells. Snake venom is not poisonous when taken by mouth because
the lecithinase enzyme is a protein and is digested by the enzyme.

D- Lipids are the most common storage material.

E.THE PHOSPHOLIPIDS AND STEROLS:

Two important groups in the lipid family are the phospholipids and the sterols.
The role of the phospholipids:
1. Phospholipids are present in the cell membrane, mitochondria and Golgi
apparatus, brain, and nervous tissues. The lipids may act as an electric
insulator.
2. Phospholipids are important in the absorption of lipids from the intestine.
Transport of fat from the liver to the subcutaneous stores.
3. Phospholipids are constituents of the biological membranes.
4. Myelin of the nerve axons contains up to 55%of Phospholipids.
Sources of the phospholipids:
The three types of phospholipids (lecithins, cephalins, and sphingomyelins) are
formed from glycerol, fatty acids, phosphoric acid, and a nitrogenous base.
Choline is one of the nitrogenous bases found in the phospholipids. Eggs are the
best animal sources; while among the plants, Soya beans contain relatively large
amounts. The phospholipids contain phosphorus in addition to carbon,
hydrogen, and oxygen.
The role of the Phosphoglycerides:
1. Phosphoglycerides are hydrolyzed by enzymes, the phospholipases, which
specifically cleave certain bonds within the molecule to release fatty acids, the
phosphate ester, the alcohol and glycerol.
2. The release of choline, when followed by oxidative breakdown, has been
responsible for the development of fishy taints in fats through the release of the
trimethylamine group or its oxide; currently, these taints are considered the
result of fat oxidation and not of lecithin breakdown.
3. The phosphoglycerides combine within the same molecule both hydrophilic
(water -loving) Phosphate ester groups, and hydrophobic fatty acid chains. They
are therefore surface active and may play an important role as emulsifying
agents in biological systems, for example, in the duodenum. Their surface—active
nature also explains their function as part of various biological membranes.

Sources: in higher plants and animals are the lecithins and the cephalins.

The roles of the Sphingomyelins:
1. Sphingomyelins are parent material.
2. They have the terminal hydroxyl group linked to Phosphoric acid. The
phosphoric acid is esterified by either choline or ethanolamine.
3. They are surface active and are important as components of membranes,
particularly in nervous tissue.
Waxes:
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C- Cephalins are necessary for blood clotting.
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Snake poison contains an enzyme known as lecithinase.
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It breaks lecithin into a substance known as lysolecithin.
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The latter causes the hemolysis of red blood cells.
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Snake venom is not poisonous when taken by mouth because the lecithinase
enzyme is a protein and is digested by the enzyme.
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D- Lipids are the most common storage material.
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E.THE PHOSPHOLIPIDS AND STEROLS: Two important groups in the lipid
family are the phospholipids and the sterols.
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The role of the phospholipids: 1.
) QSERTE P g

Phospholipids are present in the cell membrane, mitochondria and Golgi
apparatus, brain, and nervous tissues.
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The lipids may act as an electric insulator.
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Phospholipids are important in the absorption of lipids from the intestine.
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Transport of fat from the liver to the subcutaneous stores.
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Phospholipids are constituents of the biological membranes.
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Myelin of the nerve axons contains up to 55%of Phospholipids.
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Sources of the phospholipids: The three types of phospholipids (lecithins,
cephalins, and sphingomyelins) are formed from glycerol, fatty acids,
phosphoric acid, and a nitrogenous base.
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Choline is one of the nitrogenous bases found in the phospholipids.
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Eggs are the best animal sources; while among the plants, Soya beans contain
relatively large amounts.
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The phospholipids contain phosphorus in addition to carbon, hydrogen, and
oxygen.
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The role of the Phosphoglycerides: 1.
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Phosphoglycerides are hydrolyzed by enzymes, the phospholipases, which
specifically cleave certain bonds within the molecule to release fatty acids, the
phosphate ester, the alcohol and glycerol.
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The release of choline, when followed by oxidative breakdown, has been
responsible for the development of fishy taints in fats through the release of
the trimethylamine group or its oxide; currently, these taints are considered the
result of fat oxidation and not of lecithin breakdown.
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The phosphoglycerides combine within the same molecule both hydrophilic
(water -loving) Phosphate ester groups, and hydrophobic fatty acid chains.
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They are therefore surface active and may play an important role as
emulsifying agents in biological systems, for example, in the duodenum.
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Their surface—active nature also explains their function as part of various
biological membranes.
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Sources: in higher plants and animals are the lecithins and the cephalins.
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The roles of the Sphingomyelins: 1.
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Sphingomyelins are parent material.
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They have the terminal hydroxyl group linked to Phosphoric acid.
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The phosphoric acid is esterified by either choline or ethanolamine.
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They are surface active and are important as components of membranes,
particularly in nervous tissue.
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Waxes: 17
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Waxes are simple lipids consisting of a fatty acid combined with a monohydric
alcohol of high molecular weight. (C234HsCOOH) and melissic (C3Hs1COOH)
may also be present. Natural waxes are usually mixtures of several different
esters. Beeswax is known to consist of at least five different esters, the main one
being myricyl palmitate.

The functions of the waxes in the living organisms:

1. Waxes in plants and animals, have a protective function.

2. In plants water losses due to transpiration are reduced.

3. In animals, wool and feathers are protected against water by the hydrophobic
nature of the wax coating. Among the better-known animal waxes are
lanolin, obtained from wool, and spermaceti, a product of marine animals.

4. Their presence in foods in large amounts leads to a high ether extract and
may result in the nutritive value being overestimated.

Steroids:

The functions of the steroids in living organisms:

1. The steroids include important compounds such as sterols, bile acids,

adrenal, and sex hormones.

2. They have a common basic structure unit of a phenanthrene nucleus linked to
a Cyclo-pentane ring.

3. The individual compound differs in the number and positions of their double
bonds like the side chain at carbon atom 17.

3. They may be classified into:

A. The zoosterol of animal origin,
B. The phytosterols of plant origin, and
C. The mycosterols of fungal origin.

5. The phytosterols and the mycosterols are not absorbed from the gut and are

not found in animal tissues.

Ergosterol, 7-dehydrocholesterol, and cholesterol:

There are three important compounds found in the group of derived lipids
known as sterols.

A-The roles of 7-Dehydrocholesterol:

1. It is animal origin. It is derived from cholesterol.
2. It, the precursor of vitamin Ds, is produced when Sterol is exposed to
Ultraviolet; these illustration radical changes in Physiological activity.

The roles of Ergo sterol:

It is a phytosterol found in brown algae, bacteria, and higher plants. It is
iImportant as the precursor of ergocalciferol or vitamin D2, into which it is
converted by ultraviolet irradiation.

C- Cholesterol:

What is Cholesterol? Cholesterol—a waxy compound that some have likened to
soft candle wax—is a kind of sterol. Sterols are a type of fat found in the tissues of
both plants and animals, although only animals have varying amounts of
cholesterol. Your body manufactures much of the cholesterol it needs in the liver,
but you can also obtain it through your diet. Animal products such as chicken, beef,
eggs, or dairy products contain cholesterol.
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Waxes are simple lipids consisting of a fatty acid combined with a monohydric
alcohol of high molecular weight.
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(C234H47COOH) and melissic (C30H61COOH) may also be present.
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Natural waxes are usually mixtures of several different esters.
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Beeswax 1s known to consist of at least five different esters, the main one
being myricyl palmitate.
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The functions of the waxes in the living organisms: 1.
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Waxes in plants and animals, have a protective function.
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In plants water losses due to transpiration are reduced.
) g oLl 28 Jls5 3y il &

In animals, wool and feathers are protected against water by the hydrophobic
nature of the wax coating.

Among the better-known animal waxes are lanolin, obtained from wool, and
spermaceti, a product of marine animals.
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Their presence in foods in large amounts leads to a high ether extract and may
result in the nutritive value being overestimated.
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Steroids: The functions of the steroids in living organisms: 1.
1 dad a8 cdadial) Cailds g cilaidial)

The steroids include important compounds such as sterols, bile acids, adrenal,
and sex hormones.
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They have a common basic structure unit of a phenanthrene nucleus linked to
a Cyclo-pentane ring.
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The individual compound differs in the number and positions of their double
bonds like the side chain at carbon atom 17.
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They may be classified into: A.
Ji e Sa g
The zoosterol of animal origin, B.

B ¢ s dual o sy s

The phytosterols of plant origin, and C. The mycosterols of fungal origin.
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The phytosterols and the mycosterols are not absorbed from the gut and are
not found in animal tissues.
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Ergosterol, 7-dehydrocholesterol, and cholesterol: There are three important
compounds found in the group of derived lipids known as sterols.
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A-The roles of 7-Dehydrocholesterol: 1.
1 st S5 e 7 ) ol

It is animal origin.

It 1s derived from cholesterol.

o S e (Fiha 8

It , the precursor of vitamin D3, is produced when Sterol is exposed to
Ultraviolet; these illustration radical changes in Physiological activity.
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The roles of Ergo sterol: It is a phytosterol found in brown algae, bacteria, and
higher plants.
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It is important as the precursor of ergocalciferol or vitamin D2, into which it is
converted by ultraviolet irradiation.
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C- Cholesterol: What is Cholesterol?
HSPB VPN S P P PN

Cholesterol—a waxy compound that some have likened to soft candle wax—is
a kind of sterol.
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Sterols are a type of fat found in the tissues of both plants and animals,
although only animals have varying amounts of cholesterol.
O e ae e el sl g bl e JS Al 883 93 sall (58l e g 55 g8 Jg i)
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Your body manufactures much of the cholesterol it needs in the liver, but you
can also obtain it through your diet.
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Animal products such as chicken, beef, eggs, or dairy products contain
cholesterol.
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Functions of cholesterol in animals’ body:

1. It plays a role in forming and maintaining cell membranes and structures,
making the membrane more fluid and helping cells to adjust temperature.

2. Cholesterol is essential for making several critical hormones,
including cortisol, aldosterone, and corticosterone. Cholesterol is also used to
make sex hormones testosterone, progesterone, and estrogen.

Liver uses cholesterol to make bile salts a vital role in the digestion of fats.
Nerve cells for insulation use cholesterol.
Cholesterol is forming up to 17 %of the dry matter the brain.

The human body needs cholesterol and sunlight to make vitamin D.
Large intestine, cholesterol is reduced by bacteria and excreted as
corprosterol.

8. The roles of cholesterol in human atherosclerosis:
1. The thickening of the arterial walls is due to deposits containing
cholesterol, which form on the inside of the arterial walls.
2. Cholesterol is partly excreted in bile and if its concentration increases, it
may form gallstones.
The body’s supply of cholesterol is derived in two ways:
Exogenous cholesterol from the foods in the diet. Eggs, butter, lard, and
meats are examples of foods rich in cholesterol whereas foods from plant
sources are devoid of the sterol.
B- Endogenous: By synthesis in the tissues, particularly in the liver.
Blood cholesterol values:
The average serum cholesterol value, expressed as milligrams per 100 ml
blood, is about 80 for rats, 120 for the monkey, 140 for the dog, and 220 for
humans. In humans, the total cholesterol value increases with advancing age:
65 in fetal cord blood, 190 among young adult men and women (18 to 35
years), and 45 among middle-aged men and women (45 to 65 years).
Bile acids:
Bile is secreted by the liver and passes to the duodenum through the bile duct. It
contains the sodium and potassium salts of bile acids; chiefly glycocholic and
taurocholic. The bile salts are important in the duodenum where they aid the
emulsification of fats and the activation of pancreatic lipase.
Terpenes:
Terpenes are made up of several isoprene units linked together to form chains or
cyclic structures. Many terpenes found in plants have strong, characteristic
odors and flavors and are components of essential oils such as lemon or camphor
oil. Essential oils are used widely as fragrances in perfumery and in medicine
and alternative medicines such as aromatherapy. Among the more important
plant terpenes are the phytol most of the chlorophyll, the carotenoid pigments,
and the vitamins A, E, and K.
In animals, some of the coenzymes.

N o 0ok~ o

19



Functions of cholesterol in animals’ body:
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1.1t plays a role in forming and maintaining cell membranes and structures,
making the membrane more fluid and helping cells to adjust temperature.

LAl ae by 455 pa ST e Liial) Jrng Lo gy s LAY dpde ] dilua s 0 sS5 81750 canly | ]
})\J;ﬂ&;)dk,\.ﬁaés

2.Cholesterol is essential for making several critical hormones, including
cortisol, aldosterone, and corticosterone.
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Cholesterol is also used to make sex hormones testosterone, progesterone, and
estrogen.
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3.Liver uses cholesterol to make bile salts a vital role in the digestion of fats.
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4 Nerve cells for insulation use cholesterol.
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5.Cholesterol 1s forming up to 17 %of the dry matter the brain.
g lell 3 Al salall (50 917 ) daay Le I oI US55 5

6.The human body needs cholesterol and sunlight to make vitamin D. 7.

3 (i ial el daidl y J g finad I Y Glas) ans 2 liny 6

Large intestine, cholesterol is reduced by bacteria and excreted as corprosterol.
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8.The roles of cholesterol in human atherosclerosis: 1.

The thickening of the arterial walls is due to deposits containing cholesterol,
which form on the inside of the arterial walls.
Ol o dala i Al g eJ i S e (o sind i 5 () Gl S8 ) o ASLes a5

Cholesterol is partly excreted in bile and if its concentration increases, it may
form gallstones.
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The body’s supply of cholesterol is derived in two ways: Exogenous
cholesterol from the foods in the diet.
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Eggs, butter, lard, and meats are examples of foods rich in cholesterol whereas
foods from plant sources are devoid of the sterol.
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B- Endogenous: By synthesis in the tissues, particularly in the liver.
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Blood cholesterol values: The average serum cholesterol value, expressed as
milligrams per 100 ml blood, 1s about 80 for rats, 120 for the monkey, 140 for
the dog, and 220 for humans.
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In humans, the total cholesterol value increases with advancing age: 65 in fetal
cord blood, 190 among young adult men and women (18 to 35 years), and 45
among middle-aged men and women (45 to 65 years).
190 5 ¢(siall 5 mdl Jinl o3 5165 < anll o2 s Jan ¥ 5 s 51 B 3355 il 3
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Bile acids: Bile is secreted by the liver and passes to the duodenum through
the bile duct.
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It contains the sodium and potassium salts of bile acids; chiefly glycocholic
and taurocholic.
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The bile salts are important in the duodenum where they aid the emulsification
of fats and the activation of pancreatic lipase.
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Terpenes: Terpenes are made up of several isoprene units linked together to
form chains or cyclic structures.
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Many terpenes found in plants have strong, characteristic odors and flavors
and are components of essential oils such as lemon or camphor oil.
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Essential oils are used widely as fragrances in perfumery and in medicine and
alternative medicines such as aromatherapy.
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Among the more important plant terpenes are the phytol most of the
chlorophyll, the carotenoid pigments, and the vitamins A, E, and K. In
animals, some of the coenzymes.
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Prostaglandins:

Prostaglandins are derivatives of certain twenty-carbon unsaturated fatty acids that undergo
cyclization to give compounds of which the parent material is prostanoic acid, the essential
fatty acids act as precursors of the prostaglandins, the two seventeen-carbon acids being first
changed to the corresponding twenty carbon compounds. About 14 prostaglandins are
known. These differ in their ring substituents and the number of side-chain double bonds.
The most commonly available is prostaglandin.

Functions of Prostaglandins:

A

B.

They show variable biological activity, stimulating smooth muscle to contract and
lowering blood pressure.
Prostaglandins are used for oestrus synchronization and for therapeutic abortions.
Prostaglandins induce uterine contractions and play a role in causing pregnant
women to go into labor.

Prostaglandins protect the gut and help against ulcers.

Prostaglandins protect the heart.

Prostaglandins may improve sperm function.

Prostaglandins (PGE2) Can Calm Allergies.

Negative Effects of High Prostaglandin Levels.

Prostaglandins can both promote or suppress allergic inflammation, depending on many
different factors. For example, depending on the context, PGD2 can either increase or decrease
inflammation in allergies. Prostaglandins can suppress the immune response. High levels of
PGE2, in particular, have been linked to cancer. High prostaglandins may contribute to
inflammation-related Pain. High prostaglandins may cause migraines and headaches. High
levels of prostaglandins can cause intense period pain for menstruating women and play a
primary role in the mechanism of menstrual disorders, including abnormally heavy blood flow.
High PGE2 Levels May Play a Part in Osteogenesis Imperfecta.

H. Negative effects of low prostaglandin levels:

Low Prostaglandin levels allow damage to the Gut. Prostaglandins prevent excessive stomach

acid secretion and increase mucus and bicarbonate secretion. Low levels of prostaglandins make
the gut vulnerable to damage from toxins and infections. Low prostaglandin levels cause heart
rhythm disturbances. Caused irregularities in rat heart rhythms. Low levels of PGEL are
involved in autoimmune diseases by activating

Food Sources of Fat:

A) Vegetable sources:

The richest sources of fat in the diet are the vegetable oils, such as corn oil, peanut oil, and olive
oil, and, most fruits and vegetables contain little fat; however, avocados and coconuts, which
contain about 20 percent fat, are exceptions. Nuts rank high as contributors of fat to the diet.

B) Animal sources:

The animal fats, such as butter, meat, poultry, and fish vary in their fat content; salmon (an
example of fatty fish). All cheeses except cottage cheese contain appreciable amounts of the
nutrient. The fat in an egg is found only in the yolk.

C) Other sources:

Processed and prepared foods made with fats and oils such as potato chips, cakes, pastries,

cookies, and candy bars may contain appreciable amounts of nutrients contain fats.
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Prostaglandins: Prostaglandins are derivatives of certain twenty-carbon
unsaturated fatty acids that undergo cyclization to give compounds of which
the parent material is prostanoic acid, the essential fatty acids act as precursors
of the prostaglandins, the two seventeen-carbon acids being first changed to
the corresponding twenty carbon compounds.
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About 14 prostaglandins are known.
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These differ in their ring substituents and the number of side-chain double
bonds.

The most commonly available is prostaglandin.
LOpdlabiveg ) 58 le i Y

Functions of Prostaglandins: A.They show variable biological activity,
stimulating smooth muscle to contract and lowering blood pressure.
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B.Prostaglandins are used for oestrus synchronization and for therapeutic
abortions.
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Prostaglandins induce uterine contractions and play a role in causing pregnant
women to go into labor.
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C. Prostaglandins protect the gut and help against ulcers.
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D. Prostaglandins protect the heart.
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E. Prostaglandins may improve sperm function.
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F.Prostaglandins (PGE2) Can Calm Allergies.
Asulual) ags 4% F.Prostaglandins (PGE2)

G.Negative Effects of High Prostaglandin Levels.
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Prostaglandins can both promote or suppress allergic inflammation, depending
on many different factors.
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For example, depending on the context, PGD2 can either increase or decrease
inflammation in allergies.
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Prostaglandins can suppress the immune response.
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High levels of PGE2, in particular, have been linked to cancer.High
prostaglandins may contribute to inflammation-related Pain.High
prostaglandins may cause migraines and headaches.
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High levels of prostaglandins can cause intense period pain for menstruating
women and play a primary role in the mechanism of menstrual disorders,
including abnormally heavy blood flow.
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High PGE2 Levels May Play a Part in Osteogenesis Imperfecta.
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H. Negative effects of low prostaglandin levels: Low Prostaglandin levels
allow damage to the Gut.
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Prostaglandins prevent excessive stomach acid secretion and increase mucus
and bicarbonate secretion.
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Low levels of prostaglandins make the gut vulnerable to damage from toxins
and infections.
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Low prostaglandin levels cause heart rhythm disturbances.
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Caused irregularities in rat heart rhythms.
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Low levels of PGEI are involved in autoimmune diseases by activating Food
Sources of Fat: A) Vegetable sources: The richest sources of fat in the diet are
the vegetable oils, such as corn oil, peanut oil, and olive oil, and, most fruits
and vegetables contain little fat; however, avocados and coconuts, which
contain about 20 percent fat, are exceptions.
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Nuts rank high as contributors of fat to the diet.
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B) Animal sources: The animal fats, such as butter, meat, poultry, and fish vary

in their fat content; salmon (an example of fatty fish).
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All cheeses except cottage cheese contain appreciable amounts of the nutrient.
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The fat in an egg is found only in the yolk.
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C) Other sources: Processed and prepared foods made with fats and oils such
as potato chips, cakes, pastries, cookies, and candy bars may contain
appreciable amounts of nutrients contain fats.
G ) Jie g 5 o sl (e de giad) b jeaall 5 Axiadl) daxdaY) 1 Al abas(z
e ddasale ilaS e (g it 38 (5 glall o) sl gy sSl) g clinaall 5 a5 Gulaldad)
o e g gt Al A jealial

@xFxBot bl 5 caa i | (20) daiua


https://t.me/xfxbot
https://t.me/xfxbot

I11-THE PROTEINS AND AMINO ACIDS

General properties of proteins:

1) The word protein, derived from the Greek language, means, “to come first”.
Proteins are composed of ce-amino acids joined together by a peptide linkage.

2) Proteins are complex organic compounds high molecular weight ranging
From 5000 to 25000000. The molecular weight of hemoglobin is 68000 and
that of globulin is 104000. The hemoglobin, which is a protein compound,
Found in the red blood corpuscles has been given the approximate formula:
C3032H48160872N78088Fe4-

3) Amino acids and proteins react both with acids and with alkalis.

4) In solution proteins form emulsion colloids.

5)Osmatic pressure proteins in solution will not pass through semi-permeable
membranes such as cellulophane or the wall of the capillary blood vessels.

When protein solutions are contained within such membranes, they will
exert an osmotic effect.

6) Denaturation of proteins is the change of proteins from their natural state
involves unfolding, and loss of tertiary and secondary structures, which leads to:
(A). Loss of the crystalline shape of a protein molecule.

(B). Loss of biological activity of enzyme and protein hormones.

(C). Loss of antigenic property of Proteins.

(D). less soluble and are easily precipitated.

(E). High fevers and atomic radiations lead to death because denaturation
of brain proteins.

Denaturation of proteins Produced by:

(1). Physical agents like heat, X-rays, and atomic rations.

(2). Chemical like (acids, alkaline, high salt, and heavy metals).

7). In common with carbohydrates and fats, they contain carbon, hydrogen

and oxygen, but in addition, proteins contain nitrogen and sulphur,
Phosphorus, iron, iodine, and cobalt of the elements present in proteins,
nitrogen is the distinguishing one because it does not occur in fat and
carbohydrate and is always present in protein.

8). Proteins are found in all living cells, where they are connected with all phases

of activity that constitute the life of the cell. The majority is located in muscle

tissue; the remainder is distributed in blood soft tissues, bones, and teeth.

9). Each species has its specific proteins, and a single organism has
many different proteins in its cells and tissues. It follows therefore that a
large number of proteins occurs in nature. The number of different
proteins found in nature is infinite. They vary from tissue to tissue within

the plant or animal and in the corresponding tissues among different species.

Proteins may be grouped in three classes:

(1) Simple proteins: That yield amino acids after complete hydrolysis. Examples are

albumen of egg, zein of corn, keratin of hair, and globin of hemoglobin.

(2) Compound or conjugated proteins: compounds of a protein with some other non-

protein molecules or with a metal. Examples are hemoglobin (protein + heme) of
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III-THE PROTEINS AND AMINO ACIDS General properties of proteins: 1)
The word protein, derived from the Greek language, means, “to come first”.
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Proteins are composed of ce-amino acids joined together by a peptide linkage.
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2) Proteins are complex organic compounds high molecular weight ranging
From 5000 to 25000000.
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The molecular weight of hemoglobin is 68000 and that of globulin is 104000.
104000 0l 52 sl s 68000 G2 st sasell 3l o5 5l

The hemoglobin, which is a protein compound, Found in the red blood
corpuscles has been given the approximate formula:
C3032H48160872N780S8Fe4.
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3) Amino acids and proteins react both with acids and with alkalis.
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4) In solution proteins form emulsion colloids.
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5)Osmotic pressure proteins in solution will not pass through semi-permeable
membranes such as cellulophane or the wall of the capillary blood vessels.
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When protein solutions are contained within such membranes, they will exert
an osmotic effect.
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6) Denaturation of proteins is the change of proteins from their natural state
involves unfolding, and loss of tertiary and secondary structures, which leads
to: (A).
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Loss of the crystalline shape of a protein molecule.
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(B).
(9)

Loss of biological activity of enzyme and protein hormones.
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(©).
(@)
Loss of antigenic property of Proteins.
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less soluble and are easily precipitated.
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High fevers and atomic radiations lead to death because denaturation of brain
proteins.
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Denaturation of proteins Produced by: (1).
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Physical agents like heat, X-rays, and atomic rations.
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Chemical like (acids, alkaline, high salt, and heavy metals).
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In common with carbohydrates and fats, they contain carbon, hydrogen and
oxygen, but in addition, proteins contain nitrogen and sulphur, Phosphorus,
iron, iodine, and cobalt of the elements present in proteins, nitrogen is the
distinguishing one because it does not occur in fat and carbohydrate and is
always present in protein.
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Proteins are found in all living cells, where they are connected with all phases
of activity that constitute the life of the cell.
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The majority is located in muscle tissue; the remainder is distributed in blood
soft tissues, bones, and teeth.
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Each species has its specific proteins, and a single organism has many
different proteins in its cells and tissues.
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It follows therefore that a large number of proteins occurs in nature.
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The number of different proteins found in nature is infinite.
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They vary from tissue to tissue within the plant or animal and in the
corresponding tissues among different species.
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Proteins may be grouped in three classes: (1)Simple proteins: That yield amino
acids after complete hydrolysis.
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Examples are albumen of egg, zein of corn, keratin of hair, and globin of
hemoglobin.
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(2)Compound or conjugated proteins: compounds of a protein with some other
non- protein molecules or with a metal.
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blood, casein (protein + phosphoric acid) of milk, mucin (protein + carbohydrate)

of saliva, and lipoprotein (protein + lipid) in blood plasma.

(3) Derived proteins: products formed from the partial breakdown of proteins by the
action of heat and other physical forces, or by hydrolytic agents. Examples are
peptones, polypeptides, and peptides, which are mixtures of amino acids with
decreasing numbers of amino acids in the chain length.

FUNCTIONS OF PROTEIN:

A- Body-Building and Maintenance Substance:

Protein is present in every cell in the body. The nature and behavior of protein

in cells of various tissues differ, each contributing certain distinguishing

characteristics.

1. The protein in muscle allows for contractibility and the capacity of muscle for

holding fluid which gives that tissue certain firmness it is composed of 75%

water.

2. The protein in epithelial tissue is hard and insoluble, providing a protective

covering for the body.

3. In the walls of the blood vessels, the protein contributes elasticity, essential for

the maintenance of normal blood pressure

4. The matter of bones and teeth is composed of protein and mineral.

5. The need for protein to build new tissue and to maintain and repair the old
Continues throughout life.

6. Proteins in the body tissues are not stable chemical combinations that remain

static once formed. They are in a state of dynamic equilibrium, which means

that body proteins are continually being broken down and replaced by new
protein synthesized from amino acids from both dietary and tissue sources.

More than one- half of the protein of the liver and intestinal mucosa may be

broken down and resynthesized in ten days.

B- Protein Synthesis:

1. All functions of the living cell, including protein synthesis, resides in the
deoxyribonucleic acids (DNA) found in the chromosomes of the cell, which
in turn are located in the nucleus.

2. DNA operates through an intermediate set of ribonucleic acids (RNA)

known as messenger-RNA (M-RNA).

3. Coded on M-RNA are the directions for making one kind of protein.

4. There are many different kinds of M-RNA’s as there are different proteins

5. Transfer RNA, pick up and move specific amino acids to M-RNA.

6. The M-RNA then lines up the amino acids for the synthesis of a specific

protein in a manner as dictated by the code it carries from DNA.

C- Building Substance for Enzymes, Hormones, and Antibodies:

Some of the compounds essential in vital processes in the body are made
from amino acids. In this group of nitrogen-containing compounds are the
body enzymes, including the digestive enzymes and those that function in
processes of oxidation in the tissue cells. Some of the hormones are nitrogen-
containing compounds; among them are insulin, thyroxin, adrenalin, the
hormone of the parathyroid gland, and certain secretions of the pituitary
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blood, casein (protein + phosphoric acid) of milk, mucin (protein +
carbohydrate) of saliva, and lipoprotein (protein + lipid) in blood plasma.
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(3)Derived proteins: products formed from the partial breakdown of proteins
by the action of heat and other physical forces, or by hydrolytic agents.
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Examples are peptones, polypeptides, and peptides, which are mixtures of
amino acids with decreasing numbers of amino acids in the chain length.
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FUNCTIONS OF PROTEIN: A-Body-Building and Maintenance Substance:
Protein is present in every cell in the body.
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The nature and behavior of protein in cells of various tissues differ, each
contributing certain distinguishing characteristics.
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The protein in muscle allows for contractibility and the capacity of muscle for
holding fluid which gives that tissue certain firmness it is composed of 75%
water.
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The protein in epithelial tissue is hard and insoluble, providing a protective
covering for the body.
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In the walls of the blood vessels, the protein contributes elasticity, essential for
the maintenance of normal blood pressure 4.
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The matter of bones and teeth is composed of protein and mineral.
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The need for protein to build new tissue and to maintain and repair the old
Continues throughout life.
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Proteins in the body tissues are not stable chemical combinations that remain
static once formed.
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They are in a state of dynamic equilibrium, which means that body proteins
are continually being broken down and replaced by new protein synthesized
from amino acids from both dietary and tissue sources.
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More than one- half of the protein of the liver and intestinal mucosa may be
broken down and resynthesized in ten days.
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B-Protein Synthesis: 1.
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All functions of the living cell, including protein synthesis, resides in the
deoxyribonucleic acids (DNA) found in the chromosomes of the cell, which in
turn are located in the nucleus.
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DNA operates through an intermediate set of ribonucleic acids (RNA) known
as messenger-RNA (M-RNA).
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Coded on M-RNA are the directions for making one kind of protein.
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There are many different kinds of M-RNA’s as there are different proteins 5.
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Transfer RNA, pick up and move specific amino acids to M-RNA.
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The M-RNA then lines up the amino acids for the synthesis of a specific
protein in a manner as dictated by the code it carries from DNA.
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C-Building Substance for Enzymes, Hormones, and Antibodies: Some of the
compounds essential in vital processes in the body are made from amino acids.
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In this group of nitrogen-containing compounds are the body enzymes,
including the digestive enzymes and those that function in processes of
oxidation in the tissue cells.
I3 b Lag el oy 3 33 55 o5 sl e g simall LS all (ho e ponnall o34 3
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Some of the hormones are nitrogen- containing compounds; among them are
insulin, thyroxin, adrenalin, the hormone of the parathyroid gland, and certain
secretions of the pituitary 22
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gland. Still another protein compound of particular significance is gamma
globulin, a normal protein in the blood, which has been identified as an
antibody. Animals subjected to prolonged protein under nutrition exhibit a
pronounced loss of the ability to manufacture antibodies and consequently
are less able to resist infection. The antibody-producing capacity is quickly
restored when adequate amounts of high-quality proteins are ingested.

D- Protein As Body Requlating Substance:

1. Movement of fluid. Protein is one of the factors that contribute to the control
of fluid movement in and out of cells and movement to and from the blood
stream. The large size of the protein molecule prevents its passage through

membranes, whereas water and materials in solution pass readily.

2. Maintenance of normal reaction in the tissues. There are several mechanisms
for maintaining a normal balance between acidic and basic substances in the
body. Blood proteins help to maintain the normal, slightly alkaline reaction
of the blood by the buffering action of protein the blood plasma and the
action of hemoglobin in the red cells. Hemoglobin, a conjugated protein,
carries CO:> to the lungs to be eliminated as a gas. If CO. was not eliminated
it would dissolve in water and from carbonic acid. Thus, hemoglobin and the
lungs work together in the regulation of the acid-base balance of the blood
and extra cellular fluid.

E- Protein Source of Energy and others substances:

1. Gram of protein supplies four Cal, depends on the amount of carbohydrate

and fat in the [diet and the intake of protein.

2. It may be oxidized directly; it may be converted to either carbohydrate or
Fat; or it may be changed back to certain amino acids by adding an available
amino group, a process by which amino acids can be synthesized in the body.

3. Proteins are the only source of utilizable nitrogen and sulphur to the body.

THE NUTRITIONAL VALUE OF PROTEINS:

Proteins differ nutritive value due to the difference in their amino acid content:

1. Incomplete proteins neither maintain life nor support growth. Most

vegetable proteins are incomplete; the glycinin of soybeans is an exception.
The zein of corn and the animal protein gelatin are incomplete.

2.Complete proteins maintain life and provide for normal growth of the young.
Generally, the proteins of animal source are complete including those of meat,
fish, fowl, eggs, and milk; gelatin is an exception. Some proteins in legumes,
grains, and nuts are complete such as glycinin of soybeans, glutenin of wheat,
glutelin of corn, and excelsin in Brazil nuts.

3. Partially complete proteins maintain life but fail to support normal growth.
Plants (besides soy) are considered *incomplete protein sources, because
they don't contain all of the essential amino acids. Other vegetables contain
some protein but not all the essential amino acids. Rice, wheat and corn, for
example, is missing some of the nine essential amino acids. Some vegetables
are missing a few essential amino acids while others are so deficient that they
cannot repair tissue. It is important to have a variety of foods to make certain
the body gets all of the essential amino acids.
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gland.

B
Still another protein compound of particular significance is gamma globulin, a
normal protein in the blood, which has been identified as an antibody.
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Animals subjected to prolonged protein under nutrition exhibit a pronounced
loss of the ability to manufacture antibodies and consequently are less able to
resist infection.
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The antibody-producing capacity is quickly restored when adequate amounts
of high-quality proteins are ingested.
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D-Protein As Body Regulating Substance: 1.Movement of fluid.
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Protein 1s one of the factors that contribute to the control of fluild movement in
and out of cells and movement to and from the blood stream.

e A8 pal) 5 LAY & Hla 5 Jals Jil gud) AS jn b aSatl) i sl G Jal gl aad i g 5l ey
ad oae A

The large size of the protein molecule prevents its passage through
membranes, whereas water and materials in solution pass readily.
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2.Maintenance of normal reaction in the tissues.
AsatY) 8 andl) Jelal e Blaall D

There are several mechanisms for maintaining a normal balance between
acidic and basic substances in the body.

a8 Y s el o gall o candall ) el e Jalaall il sae Slla
A 54 U (g2l O

Blood proteins help to maintain the normal, slightly alkaline reaction of the
blood by the buffering action of protein the blood plasma and the action of
hemoglobin in the red cells.
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Hemoglobin, a conjugated protein, carries CO2 to the lungs to be eliminated as
a gas.
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If CO2 was not eliminated it would dissolve in water and from carbonic acid.
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Thus, hemoglobin and the lungs work together in the regulation of the acid-
base balance of the blood and extra cellular fluid.
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E-Protein Source of Energy and others substances: 1.
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Gram of protein supplies four Cal, depends on the amount of carbohydrate and
fat in the [diet and the intake of protein.
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It may be oxidized directly; it may be converted to either carbohydrate or Fat;
or it may be changed back to certain amino acids by adding an available amino
group, a process by which amino acids can be synthesized in the body.
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Proteins are the only source of utilizable nitrogen and sulphur to the body.
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THE NUTRITIONAL VALUE OF PROTEINS: Proteins differ nutritive value
due to the difference in their amino acid content: 1.
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Incomplete proteins neither maintain life nor support growth.
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Most vegetable proteins are incomplete; the glycinin of soybeans is an
exception.
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The zein of corn and the animal protein gelatin are incomplete.
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2.Complete proteins maintain life and provide for normal growth of the young.
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Generally, the proteins of animal source are complete including those of meat,
fish, fowl, eggs, and milk; gelatin is an exception.
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Some proteins in legumes, grains, and nuts are complete such as glycinin of
soybeans, glutenin of wheat, glutelin of corn, and excelsin in Brazil nuts.
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3.Partially complete proteins maintain life but fail to support normal growth.
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Plants (besides soy) are considered "incomplete" protein sources, because they
don't contain all of the essential amino acids.
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Other vegetables contain some protein but not all the essential amino acids.
Al ae¥) Galea¥) maea Gl (ST (s ) Gians Slo (s AT Gl 5 ) (g gins

Rice, wheat and corn, for example, is missing some of the nine essential amino
acids.
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Some vegetables are missing a few essential amino acids while others are so
deficient that they cannot repair tissue.
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It 1s important to have a variety of foods to make certain the body gets all of
the essential amino acids.
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There are various ways to make protein complete:
1. By combining plant and animal foods
2. By combining plant proteins from a variety of cereals and grains

Effects of protein deficiency:

1. Anemia and muscle wasting. 2. Poor resistance to infection.

3. Hypoproteinaemia. 4. Poor healing of wounds.

5. Oedema due to a decrease in osmotic pressure of plasma proteins.

6. Decrease in all endocrine and exocrine secretions.
THE AMINO ACIDS
Properties of amino acids:
Proteins are made up of amino acids, often called “building stones” of protein.
Most food proteins are comprised of 12 to 22 amino acids linked together in one
large molecule; however, some proteins may have as many as 280 amino acids in
a single molecule. Proteins are formed from amino acids by the amino group of
one acid linking to the carboxyl group of another with the elimination of a
molecule of water. This grouping, which joins the amino acids together, is called
the peptide linkage. A dipeptide results when two amino acids are joined by the
peptide bond; three amino acids joined by two peptide bonds result in a tri
peptide, and a large number of amino acids joined together are polypeptides.
Amino acids are produced when enzymes, acids or alkalis hydrolyze proteins.
Although over 200 amino acids have been isolated from biological materials only
20 of these are commonly found as components of proteins.
Amino acids are characterized by having a basic nitrogenous group, generally
an amino group (-NH2) and an acidic carboxyl unit (-COOH). Because of the
presence of an amino and a carboxyl group, amino acids are amphoteric, i.e.
have both basic and acidic properties. Amino acids in aqueous solution exist as
dipolar ions. In a strongly acid solution, an amino acid exists largely as a cation,
while in alkaline solution it occurs mainly as an anion. There is a pH value for a
given amino acid at which it is electrically neutral; this value is known as the
isoelectric point. Because of their amphoteric nature, acids act as buffers,
resisting changes in pH. All the a-amino acids except glycine are optically active.

The picture below of what an amino acid looks like. It begins with a carbon

atom, attached to one side is an amino group, on the other side is an acid group
(COOH), third hydrogen. Where they differ is what’s attached in place of “R.”

Amino Acid Structure

Hydrogen
Amino Carboxyl
H H o
= e | = <
R

R-group
(variant)

In order to use amino acids as energy, you need to convert them to sugars.
Sugars are made of carbon, hydrogen, and oxygen. Fats are mostly carbon and
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There are various ways to make protein complete: 1.
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By combining plant and animal foods 2.
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By combining plant proteins from a variety of cereals and grains Effects of
protein deficiency: 1.
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Anemia and muscle wasting.
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Poor resistance to infection.
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Hypoproteinaemia.
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Poor healing of wounds.
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Oedema due to a decrease in osmotic pressure of plasma proteins.
Lol i g yal (55 sane¥) daiaall (ymliaih i dad )

Decrease 1n all endocrine and exocrine secretions.
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THE AMINO ACIDS Properties of amino acids: Proteins are made up of
amino acids, often called “building stones” of protein.

5 i) (alaa¥) e cilis gyl o o5 A alaal) (ailad 4] (aleal!
U:‘:’JJA'“ "e Ly J\ééi" Glle (s

@xFxBot & 33 cian 53 | (24) daiaa


https://t.me/xfxbot
https://t.me/xfxbot

Most food proteins are comprised of 12 to 22 amino acids linked together in
one large molecule; however, some proteins may have as many as 280 amino
acids in a single molecule.
e e A e O S D N N S R e s
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Proteins are formed from amino acids by the amino group of one acid linking
to the carboxyl group of another with the elimination of a molecule of water.
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This grouping, which joins the amino acids together, is called the peptide
linkage.
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A dipeptide results when two amino acids are joined by the peptide bond; three
amino acids joined by two peptide bonds result in a tri peptide, and a large
number of amino acids joined together are polypeptides.
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Amino acids are produced when enzymes, acids or alkalis hydrolyze proteins.
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Although over 200 amino acids have been isolated from biological materials
only 20 of these are commonly found as components of proteins.
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Amino acids are characterized by having a basic nitrogenous group, generally
an amino group (-NH2) and an acidic carboxyl unit (-COOH).
(NH2-) diinal de sana ale IS8 cdpulid Zuiin g it de sane 3 ga 90 Agine¥) Galeal) d
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Because of the presence of an amino and a carboxyl group, amino acids are
amphoteric, i.e.
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have both basic and acidic properties.
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Amino acids in aqueous solution exist as dipolar ions.
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In a strongly acid solution, an amino acid exists largely as a cation, while in
alkaline solution it occurs mainly as an anion.
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There is a pH value for a given amino acid at which it is electrically neutral;
this value is known as the isoelectric point.
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Because of their amphoteric nature, acids act as buffers, resisting changes in
pH.

L s gl B 8yl o gl g (Ase ) JaS palea¥) Jerd (Al Lgienda Cas

All the a-amino acids except glycine are optically active.
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The picture below of what an amino acid looks like.
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It begins with a carbon atom, attached to one side is an amino group, on the
other side is an acid group (COOH), third hydrogen.
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Where they differ is what’s attached in place of “R.”
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In order to use amino acids as energy, you need to convert them to sugars.
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Sugars are made of carbon, hydrogen, and oxygen.
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Fats are mostly carbon and 24
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hydrogen. Amino acids have atoms from each carbon, hydrogen, oxygen and
nitrogen . Amino acids turn into sugars, have to remove this nitrogen.

Table 3. The (22 amino acids) commonly in foods and in body proteins:

Alanine Glycine Lucine Proline Valine
Arginine Histidine Lysine Serine Tyrosine
Aspartic acid | Hydroxyglutamic | Methionine Threonine

acid
Cystine Hydroxyproline Norleucine Thyroxine
Glutamic acid | Isoleucine Phenylalanine | Tryptophan

Types of amino acids according to the sources :
There in the body two types of amino acids essential amino acids and non-
essential amino acids.

A-Essential Amino Acids:

There were ten amino acids found to be needed in the food intake; the body was unable to
synthesize them at a rate sufficiently rapid to provide for the needs of growth. They are called
“essential” or “indispensable” amino acids. Eight amino acids were found to be essential for
maintenance young men (Isoleucine, Leucine, Lysine, Methionine, Phenylalanine, Threonine,
Tryptophan and Valine). Nine amino acids were considered essential for the human
during periods of growth adding amino acid Histidine. There has been a question
concerning the need of arginine.

While in growth rat needed ten amino acids (arginine, Histidine, Isoleucine, Leucine, Lysine,
Methionine, Phenylalanine, Threonine, Tryptophan and Valine

B-Nonessential Amino Acids:

It simply means that they do not have to be provided; the body can supply them, as it
needs them. They comprise 40 per cent or more of the tissue protein. The nonessential
amino acids can supply nitrogen for the synthesis of some body compounds for which
essential amino acids would otherwise be used.

Special amino acids Some proteins contain special amino acids:

1.Collagen, the fibrous protein of connective tissue, contains hydroxyproline and
hydroxylysine, which are the hydroxylarted derivatives of praline and lysine respectively.

2. Amino acid Tyrosine: which found in two iodine derivatives of amino acid (triiodothyronine
and tetraiodothyronine hormones) components of the protein thyroglobulin.

3.A derivative of glutamic acid, y- carboxyglutamic acid, is an amino acid present in the
protein thrombin. This amino acid is capable of binding calcium ions and plays an

important role in blood clotting.

4. The sulphur- containing amino acid cysteine also requires special mention.
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hydrogen.
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Amino acids have atoms from each carbon, hydrogen, oxygen and nitrogen .
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Amino acids turn into sugars, have to remove this nitrogen.
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Table 3.
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The (22 amino acids) commonly in foods and in body proteins: Alanine
Glycine Lucine Proline Valine Arginine Histidine Lysine Serine Tyrosine
Aspartic acid Hydroxyglutamic acid Methionine Threonine
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Types of amino acids according to the sources : There in the body two types of
amino acids essential amino acids and non-essential amino acids.
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A-Essential Amino Acids: There were ten amino acids found to be needed in
the food intake; the body was unable to synthesize them at a rate sufficiently
rapid to provide for the needs of growth.
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They are called “essential” or “indispensable” amino acids.
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Eight amino acids were found to be essential for maintenance young men
(Isoleucine, Leucine, Lysine, Methionine, Phenylalanine, Threonine,
Tryptophan and Valine).

eCpmad ¢ G gl ¢ ana sl g 5) ladl) Ailpal 4 5 paim il el 4l e ) diall
(Ol s Ol g 55 ¢ 05 55 ¢ V) i ¢ (0 siine
Nine amino acids were considered essential for the human during periods of
growth adding amino acid Histidine.
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There has been a question concerning the need of arginine.
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While in growth rat needed ten amino acids (arginine, Histidine, Isoleucine,
Leucine, Lysine, Methionine, Phenylalanine, Threonine, Tryptophan and
Valine
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B-Nonessential Amino Acids: It simply means that they do not have to be

provided; the body can supply them, as it needs them.
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They comprise 40 per cent or more of the tissue protein.
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The nonessential amino acids can supply nitrogen for the synthesis of some
body compounds for which essential amino acids would otherwise be used.
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Special amino acids Some proteins contain special amino acids: 1.Collagen,
the fibrous protein of connective tissue, contains hydroxyproline and
hydroxylysine, which are the hydroxylarted derivatives of praline and lysine
respectively.
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Amino acid Tyrosine: which found in two 1odine derivatives of amino acid
(triiodothyronine and tetraiodothyronine hormones) components of the protein
thyroglobulin.
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3.A derivative of glutamic acid, y- carboxyglutamic acid, is an amino acid
present in the protein thrombin.
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This amino acid is capable of binding calcium ions and plays an important role
in blood clotting.
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4.The sulphur- containing amino acid cysteine also requires special mention.
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Iv-Vitamins

Vitamins do not constitute a class of chemically related compounds, as the
proteins or carbohydrates do. Indeed, they have nothing in common chemically
except that they are all organic substances. What then is a vitamin? Vitamins
derived from vital amines were coined by Funk to describe these accessory food
factors. It is a naturally organic constituent of the diet that cannot be
manufactured by the body having the following characteristics:

1. These compounds, are indispensable for life and maintenance of normal
tissue activities, generally in the metabolism of all living organism.
2. They act as co-enzymes directly facilitating metabolic processes.
3. Animals have to depend on natural sources of vitamins in plants and

microorganisms because these can prepare their vitamins, while animals are
unable to do so.

4. Do not enter the structure of the tissues.

5. Vitamins are named after the letters of the alphabet.

6. Vitamins are divided two groups based on their solubility.

7. There are 13 vitamins your body needs. They are

Types of vitamins according to solubility: there are two types:

A. Fat-soluble vitamins are (Vitamins A, D, E and K):
Which are present in fats of natural food and are soluble in fat solvents.
B . Water soluble vitamins :
These are vitamins B (thiamine, riboflavin, niacin, pantothenic acid, biotin,
vitamin B-6, vitamin B-12, and folate) and Vitamin C which solvents in water.

A- Fat-soluble vitamins:
1-Vitamin A (Anti xerophthalmia):
Primary sources:
A- Animals' sources:
In the liver animals and fish, liver oil (cod-liver oil, halibut-liver oil and
Shark-liver oil), egg yolk, butter, milk, kidney, and fat of muscles.
B-Vegetables sources: Vitamin A does not exist as such in green-yellow
vegetables and fruits (Carrots, tomato, lettuce, apricots,), but is present as
precursors or provitamins in the form of certain carotenoids which can
readily be converted by the animal into the vitamin. Conversion of
carotene into vitamin A occurs in the intestinal wall and in the liver.
Table5. Typical values for liver reserves of vitamin A (ug/g liver) in species:

Vitamin 90 45 75 30 |180 180 270 | 600 3000 6000
(ug/g liver)

Species Man | Cow | Rat | Pig | Sheep | Horse | Hen | Codfish | Halibut | Bear
Functions of vitamin A in the body:

A-1n the eve:

1. Vitamin A (all-trans retinol) is oxidized to the aldehyde (all Trans
Retinaldehyde) which is converted into the all-cis isomer. The latter then
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Iv-Vitamins Vitamins do not constitute a class of chemically related
compounds, as the proteins or carbohydrates do.
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Indeed, they have nothing in common chemically except that they are all
organic substances.
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What then 1s a vitamin?
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Vitamins derived from vital amines were coined by Funk to describe these
accessory food factors.
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It is a naturally organic constituent of the diet that cannot be manufactured by
the body having the following characteristics: 1.
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These compounds, are indispensable for life and maintenance of normal tissue
activities, generally in the metabolism of all living organism.
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They act as co-enzymes directly facilitating metabolic processes.
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Animals have to depend on natural sources of vitamins in plants and
microorganisms because these can prepare their vitamins, while animals are
unable to do so.
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Do not enter the structure of the tissues.
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Vitamins are named after the letters of the alphabet.
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Vitamins are divided two groups based on their solubility.
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There are 13 vitamins your body needs.
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They are Types of vitamins according to solubility: there are two types: A. Fat-
soluble vitamins are (Vitamins A, D, E and K): Which are present in fats of
natural food and are soluble in fat solvents.
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Water soluble vitamins : These are vitamins B (thiamine, riboflavin, niacin,
pantothenic acid, biotin, vitamin B-6, vitamin B-12, and folate) and Vitamin C
which solvents in water.
e g Gl 5 (B8 sl 5 Caaliill) o Clinalid 2 g relall & Gl all ALl Clialingl)
slall (B s o oz pnalid g (Y g8l 5 12 o aliid 6 o Cpaalid g (0 gl g el gl

@xFxBot dal sy cuan 53| (26) daiea


https://t.me/xfxbot
https://t.me/xfxbot

A- Fat-soluble vitamins: 1-Vitamin A (Anti xerophthalmia):
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Primary sources: A-Animals' sources: In the liver animals and fish, liver oil
(cod-liver oil, halibut-liver oil and Shark-liver oil), egg yolk, butter, milk,
kidney, and fat of muscles.
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B-Vegetables sources: Vitamin A does not exist as such in green-yellow
vegetables and fruits (Carrots, tomato, lettuce, apricots,), but is present as
precursors or provitamins in the form of certain carotenoids which can readily
be converted by the animal into the vitamin.
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Conversion of carotene into vitamin A occurs in the intestinal wall and in the
liver.
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Table5.Typical values for liver reserves of vitamin A (ug/g liver) in species:
Vitamin (ug/g liver) 90 45 75 30 180 180 270 600 3000 6000 Species Man
Cow Rat Pig Sheep Horse Hen Codfish Halibut Bear Functions of vitamin A in
the body: A-In the eye: 1.
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Vitamin A (all-trans retinol) is oxidized to the aldehyde (all Trans
Retinaldehyde) which is converted into the all-cis isomer.
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combines with the protein opsin to form rhodopsin (visual purple) which is
the Photoreceptor for vision at low light intensities.
2. When light falls on the retina; rhodopsin breaks down into its two-
component parts, opsin, and all-cis retinaldehyde. This conversion resulted
in the transmission of an impulse up the optic nerve. The all-trans
retinaldehyde is isomerized in the dark back to all-cis retinaldehyde which
recombines with opsin regenerating rhodopsin and thus continually
renewing the light sensitivity of the retina
B-1n its second role vitamin A in all the body:
1. It prevents the drying of body membranes (of the cornea, nose, and
throat).
2. Itensures proper growth of nerve tissues, enamel of teeth, and bones.
3. It controls the stability of cell and sub-cellular membranes.
4. It may have a role in protein synthesis.
Deficiency symptoms: The deficiency of vitamin A causes:
1. Night blindness. 2. Nervous disorders.
3. Causes an increase in cerebrospinal fluid (CSF) pressure.
4. Dryness and roughness of mucous membranes especially the cornea.
5. Mucopolysaccharides are inhibited when vitamin A deficient.

Hypervitaminosis A:
Administration of large doses of vitamin A to infants and small children proved toxic,
as the vitamin is not excreted. The principal symptoms are periosteal thickening of
long bones, painful joints, loss of hair, irritability, loss of appetite, and weight loss.
Requirements: About 5000 international units for the adult.

Storage of vitamin A: Vitamin A is stored in the liver, and absorbed from the gut.

2-Vitamin D. (Antirachetic) or [anti- rickets vitamin]:
This is a group of fat-soluble vitamins, D: to Ds. The most important are
D> and Ds. Both produced by the action of ultraviolet rays and sterols
(Ergosterol, a plant sterol, and 7-dehydrocholesterol, an animal), are two
forms of vitamin D under the skin.
Primary sources:
A- Animals' sources: are found in cod liver oil, halibut liver, and shark liver
oils. Egg yolk and liver contain good amounts of the vitamin.) Milk is poor in
Vitamin D.
B- Plants sources: Green vegetables are poor in vitamin D except in sun-
dried roughages and the dead leaves of growing plants.
Physiological functions Vitamin D:
1. Stimulates calcium and phosphorus absorption from the small intestine.
2. Stimulates calcium and phosphorus deposition in bone and it decreases
calcium excretion in urine.
Deficiency of vitamin D:
1. In young animals causes rickets which is a disturbance in the formation of
bones due to a decrease in the Ca and P content in the cartilaginous ends of
bones. Consequently, bones become soft, especially in young individuals.
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combines with the protein opsin to form rhodopsin (visual purple) which is the
Photoreceptor for vision at low light intensities.
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When light falls on the retina; rhodopsin breaks down into its two- component
parts, opsin, and all-cis retinaldehyde.
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This conversion resulted in the transmission of an impulse up the optic nerve.
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The all-trans retinaldehyde is isomerized in the dark back to all-cis
retinaldehyde which recombines with opsin regenerating rhodopsin and thus
continually renewing the light sensitivity of the retina B-In its second role
vitamin A in all the body: 1.1t prevents the drying of body membranes (of the
cornea, nose, and throat).
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2.1t ensures proper growth of nerve tissues, enamel of teeth, and bones.
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3.1t controls the stability of cell and sub-cellular membranes.
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4.1t may have a role in protein synthesis.
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Deficiency symptoms: The deficiency of vitamin A causes: 1.
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Night blindness.
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Nervous disorders.

Causes an increase in cerebrospinal fluid (CSF) pressure.
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Dryness and roughness of mucous membranes especially the cornea.
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Mucopolysaccharides are inhibited when vitamin A deficient.
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Hypervitaminosis A: Administration of large doses of vitamin A to infants and
small children proved toxic, as the vitamin is not excreted.
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The principal symptoms are periosteal thickening of long bones, painful joints,
loss of hair, irritability, loss of appetite, and weight loss.
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Requirements: About 5000 international units for the adult.

Storage of vitamin A: Vitamin A is stored in the liver, and absorbed from the
gut.
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2-Vitamin D. (Antirachetic) or [anti- rickets vitamin]: This 1s a group of fat-
soluble vitamins, D1 to DS5.
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The most important are D2 and D3.
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Both produced by the action of ultraviolet rays and sterols (Ergosterol, a plant
sterol, and 7-dehydrocholesterol, an animal), are two forms of vitamin D under
the skin.
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Primary sources: A- Animals' sources: are found in cod liver oil, halibut liver,
and shark liver oils.
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Egg yolk and liver contain good amounts of the vitamin.)
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Milk is poor in Vitamin D. B- Plants sources: Green vegetables are poor in
vitamin D except in sun-dried roughages and the dead leaves of growing
plants.
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Physiological functions Vitamin D: 1.Stimulates calcium and phosphorus
absorption from the small intestine.
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2.Stimulates calcium and phosphorus deposition in bone and it decreases
calcium excretion in urine.
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Deficiency of vitamin D: 1.
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In young animals causes rickets which is a disturbance in the formation of

bones due to a decrease in the Ca and P content in the cartilaginous ends of
bones.
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Consequently, bones become soft, especially in young individuals.
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2. In older animals' vitamin D deficiency causes osteomalacia, in which there is
reabsorption of bone already lay down. Osteomalacia due to vitamin D
deficiency is not common in farm animals, although a similar condition can
occur in pregnant and lactating animals, which require increased amounts of
calcium and phosphorus.
3. Rickets and osteomalacia are not specific diseases necessarily caused by
Vitamin D deficiency, but can be caused by lack of calcium or phosphorus
or an imbalance between these two elements.
Hypervitaminosis D:
Large doses of vitamin D to infants and children are harmful. Anorexia,
nausea, vomiting, weakness and polyuria occur. Abnormal calcification of
the tissues including lung and kidneys is also found.
Human requirements:
The requirements of normal infants and children depend, of exposure to
ultraviolet light. The daily requirement is 400 I.U. for infants daily.
Double this amount is advised for pregnant and lactating women.
3-Vitamin E. (Tocopherol, antisterilitic:
Primary sources:
A) Plant: from, wheat germ oil, lettuce, peanuts and embryos of many seeds.
B) Animals: Milk, milk products, and egg yolk.
Physiological roles:
1. Vitamin E acts within the membrane of the vital organelles in Preventing the
formation of peroxides that are formed before they can damage the cell.
2. It is an antioxidant of the lipid configuration of cell membranes.
3. Tocopherols increase the resistance of erythrocytes to haemolysis.
4. Vitamin E roles in the development and function of the immune system.
5. Vitamin E is necessary for a honeybee to be a queen.
Deficiency symptoms:
1. Absence of this vitamin causes a reduction in fertility in experimental
animals.
2. In females’ death of the fetus in pregnant females’ rats occurs, and in
male’s degeneration of the germinal epithelium occurs.
Requirement.
The need for vitamin E is related to the amount of polyunsaturated fatty acids
in the diet, daily amounts for adults range from 25-30mg.
Absorption: Need bile salts to be absorbed from the small intestine.

4-Vitmin K [alpha naphthoguinone, antihaemorrhagic Or_Coagulation

factor:

Vitamin K was originally discovered in 1935 to be an essential factor in the
Prevention of hemorrhagic symptoms produced in chicks. The discovery was
made by a group of Danish scientists who gave the name (Coagulation factor)
which became shorted to the K factor and eventually to Vitamin K.

Primary sources: fat-soluble vitamin K found in:
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In older animals' vitamin D deficiency causes osteomalacia, in which there is
reabsorption of bone already lay down.
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Osteomalacia due to vitamin D deficiency is not common in farm animals,
although a similar condition can occur in pregnant and lactating animals,
which require increased amounts of calcium and phosphorus.
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3.Rickets and osteomalacia are not specific diseases necessarily caused by
Vitamin D deficiency, but can be caused by lack of calcium or phosphorus or
an imbalance between these two elements.
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Hypervitaminosis D: Large doses of vitamin D to infants and children are
harmful.
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Anorexia, nausea, vomiting, weakness and polyuria occur.
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Abnormal calcification of the tissues including lung and kidneys is also found.
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Human requirements: The requirements of normal infants and children
depend, of exposure to ultraviolet light.
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The daily requirement is 400 I.U.
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for infants daily.
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Double this amount is advised for pregnant and lactating women.
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3-Vitamin E. (Tocopherol, antisterilitic: Primary sources: A) Plant: from,
wheat germ oil, lettuce, peanuts and embryos of many seeds.
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B) Animals: Milk, milk products, and egg yolk.
ol liia g ailEidia g culal) sl gl (@

Physiological roles: 1.
1 cdaa sl sl ) gy

Vitamin E acts within the membrane of the vital organelles in Preventing the
formation of peroxides that are formed before they can damage the cell.
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It 1s an antioxidant of the lipid configuration of cell membranes.
LAY Ak sl cp il 30y Clalias aal s

Tocopherols increase the resistance of erythrocytes to haemolysis.

Vitamin E roles in the development and function of the immune system.
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Vitamin E is necessary for a honeybee to be a queen.
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Deficiency symptoms: 1.
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Absence of this vitamin causes a reduction in fertility in experimental animals.
ol QU g sl Ay padd) (il ) aelidl) Taa Cle (5%

In females’ death of the fetus in pregnant females’ rats occurs, and in male’s
degeneration of the germinal epithelium occurs.
5 ledall 8 Talanl Chany [ sSA g cJalsall )3 al Gl L cpiall g aany LY 8
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Requirement.
bllig

The need for vitamin E is related to the amount of polyunsaturated fatty acids
in the diet, daily amounts for adults range from 25-30mg.
() alail) 8 dapiiadl ye saaxial) Ayl (nleaal AW E (el Y dalad) adi i
2ale 30 A 25 e prdlll e sl LS - ) S

Absorption: Need bile salts to be absorbed from the small intestine.
AAa ¢ el e Lgualiaiial &y of (A 4l jiall Z3Y) z bad ; aliaial)

4-Vitmin K [alpha naphthoquinone, antihaemorrhagic Or Coagulation factor:
Vitamin K was originally discovered in 1935 to be an essential factor in the
Prevention of hemorrhagic symptoms produced in chicks.
ale oVl 8 & g alias) 50 el Jale %@mqm‘ogjsj?symi] & palid 4
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The discovery was made by a group of Danish scientists who gave the name
(Coagulation factor) which became shorted to the K factor and eventually to
Vitamin K. Primary sources: fat-soluble vitamin K found in: 28
W5 (L) Jale) and ) sallal (pall (S jlaiall elalall (e de sane a e CELIRY) 138
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A) Green vegetables such as spinach, cabbage, Soya bean, tomatoes, and in most
green

B). Animal origin, such as egg yolk, fish, and liver.

C). Bacteria in the digestive tract synthesize Vitamin K2.
Function:

1. It is necessary for the formation of prothrombin in the liver cells. In the
Blood-clotting process, prothrombin is the inactive precursor of thrombin,
an enzyme that converts the protein fibrinogen in blood plasma into fibrin,
the insoluble, fibrous protein that holds blood clots together. Prothrombin
must bind to calcium ions before it can be activated. If the supply of vitamin

K is inadequate; the prothrombin molecule is deficient- carboxylation

acid, a specific amino acid responsible for calcium binding.

2. It plays an important role in oxidative phosphorylation in mitochondria.
Deficiency symptoms:

1. Failure of blood-clotting mechanisms and (anaemia in chicks).

2. Bleeding occurs from a minor injury.

3. Symptoms of vitamin K deficiency have not been reported in ruminants’
animals under normal conditions, and it is generally considered that
bacterial synthesis in the digestive tract supplies sufficient vitamin for the
animals need. A number of microorganisms are known to synthesise
vitamin K, including Escherichia coli.

Hypervitaminosis K:
A large dose of vitamin K to infants causes an increase in the level of
blood bilirubin and jaundice.

B-Water-soluble vitamins:

Vitamin B complex:
The vitamin includes all having the property of being soluble in water, and
most of them are components of coenzymes.
1-Vitamin B; (Thiamine):
The member of B complex contains pyrimidine and thiazol, molecules. In
ruminants, all the vitamins in this group can be synthesized by microbial
action in the rumen and, provide amounts for normal metabolism in the host
and secretion of adequate quantities into milk. However, under certain
Conditions, deficiencies of thiamin and cobalamin can occur in ruminants.
Sources:
1. Animal products rich in thiamin include egg yolk, liver, kidney, and spleen.
2. Present in yeast, germ of cereal grain and is present in the aleuronic layer,
in beans, peas and green leafy crops in some fruits.
Biochemical roles [physiological functions:
1. The vitamin B roles in the formation of co-enzyme involved in Krebs cycle.
2. Carbohydrate metabolism in all cells of the body depends on the presence of a
co-enzyme thiamine pyrophosphate (TPP) which, is essential in the oxidative
decarboxylation of keto acids, including pyruvic and a- ketoglutaric to acetyl
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A) Green vegetables such as spinach, cabbage, Soya bean, tomatoes, and in
most green B).
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Animal origin, such as egg yolk, fish, and liver.
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Bacteria in the digestive tract synthesize Vitamin K2.
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Function: 1.
1 Aak )

It is necessary for the formation of prothrombin in the liver cells.
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In the Blood-clotting process, prothrombin is the inactive precursor of
thrombin, an enzyme that converts the protein fibrinogen in blood plasma into
fibrin, the insoluble, fibrous protein that holds blood clots together.
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Prothrombin must bind to calcium i1ons before it can be activated.
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If the supply of vitamin K is inadequate; the prothrombin molecule is
deficient- carboxylation acid, a specific amino acid responsible for calcium
binding.
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It plays an important role in oxidative phosphorylation in mitochondria.
S sl (8 Al 8l 8 Unga 17 50 canly

Deficiency symptoms: 1.
1 il Gl el

Failure of blood-clotting mechanisms and (anaemia in chicks).
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Bleeding occurs from a minor injury.
Adayn Ala) dais Cay il Gaay

Symptoms of vitamin K deficiency have not been reported in ruminants'
animals under normal conditions, and it is generally considered that bacterial
synthesis in the digestive tract supplies sufficient vitamin for the animals need.
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A number of microorganisms are known to synthesise vitamin K, including
Escherichia coli.
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Hypervitaminosis K:
1 Gl da

A large dose of vitamin K to infants causes an increase in the level of blood
bilirubin and jaundice.
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B-Water-soluble vitamins: Vitamin B complex:
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The vitamin includes all having the property of being soluble in water, and
most of them are components of coenzymes.
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1-Vitamin B1 (Thiamine): The member of B complex contains pyrimidine and
thiazol, molecules.
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In ruminants, all the vitamins in this group can be synthesized by microbial
action in the rumen and, provide amounts for normal metabolism in the host
and secretion of adequate quantities into milk.
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However, under certain Conditions, deficiencies of thiamin and cobalamin can
occur in ruminants.
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Sources: 1.
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Animal products rich in thiamin include egg yolk, liver, kidney, and spleen.
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Present in yeast, germ of cereal grain and is present in the aleuronic layer, in
beans, peas and green leafy crops in some fruits.
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Biochemical roles [physiological functions: 1.
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The vitamin B1 roles in the formation of co-enzyme involved in Krebs cycle.
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Carbohydrate metabolism in all cells of the body depends on the presence of a
co-enzyme thiamine pyrophosphate (TPP) which, 1s essential in the oxidative

decarboxylation of keto acids, including pyruvic and [- ketoglutaric to acetyl
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coenzyme A, the oxidative decarboxylation ofa- ketoglutarate to succinyl
coenzyme A in the citric acid cycle, the pentose phosphate pathway and the
synthesis of valine in bacteria, yeasts and plants.
3. Absence (TPP), oxidative metabolism of glucose would not be possible and
about 90 % of the energy contained in this compound would be lost.
Deficiency symptoms:
1. Loss of appetite, emaciation, muscular weakness and a progressive
dysfunction of the nervous system.
2. It is causes Beriberi in_man _and Polyneuritis_in_birds. These diseases are
caused by an accumulation of pyruvic acid and its reduction product, lactic acid,
in body cells and by interference in nervous conditions, thus causing muscle
weakness, decreased digestive juices, and weak peristaltic movement of digestive
system.
3. Nerve cells dependent on the utilization of glucose and for this reason; a
deficiency of the vitamin has serious effect on nervous tissue. Since acetyl
coenzyme A is an important metabolite in the synthesis of fatty acids, fat
synthesis, is reduced.
4. This disease is prevalent among people who feed mainly on polished rice.
Distribution of vitamin Bs:

It absorbed from gut and stored in liver, brain, kidney and heart.
Requirement:
The daily allowances depend on the diet. A diet rich in protein and fat decreases
the requirements while a diet rich in carbohydrates increases it. Averages are
1.5mg for adults, 2mg for pregnant and lactating women /day.

2- Vitamin B> (Riboflavin) (C17H20N4Os):
Sources:
1. Riboflavin is present in all biological materials.
2. Are present in, milk (especially whey), liver, eggs, and heart.
3. The vitamin can be synthesised by all yeast, green vegetables, fungi and most
bacteria and some fruits as banana and oranges.
Function:
1. It is cofactor in oxidative phosphorylation; it acts as a carrier of oxygen.
2. It is also essential for growth.
3. It is an important constituent of the flavoproteins. (Flavin mononucleotide or
FMN) or in a more complex form as (flavin adenine dinucleotide FAD). There is
several flavoproteins, which function, in the animal body; they are all concerned
with chemical reactions involving the transport of hydrogen. Their importance
in carbohydrate and amino acid metabolism.

Deficiency symptoms:

Vitamin Bz deficiency causes dermatitis in the face, eye, hands and feet; redness
of the tongue; and inflammation in the alimentary canal, detrimental effect on
the reproductive system of young sows. Chicks reared on riboflavin —deficient
diet grow slowly and develop curled toe paralysis a specific symptom, caused by
peripheral nerve degeneration, in which the chicks walk on their hocks with the
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coenzyme A, the oxidative decarboxylation ofl_I- ketoglutarate to succinyl
coenzyme A in the citric acid cycle, the pentose phosphate pathway and the
synthesis of valine in bacteria, yeasts and plants.
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Absence (TPP), oxidative metabolism of glucose would not be possible and
about 90 % of the energy contained in this compound would be lost.
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Deficiency symptoms: 1.

1 paiil al el

Loss of appetite, emaciation, muscular weakness and a progressive
dysfunction of the nervous system.
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It is causes Beriberi in man and Polyneuritis in birds.
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These diseases are caused by an accumulation of pyruvic acid and its reduction
product, lactic acid, in body cells and by interference in nervous conditions,
thus causing muscle weakness, decreased digestive juices, and weak peristaltic
movement of digestive system.
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Nerve cells dependent on the utilization of glucose and for this reason; a
deficiency of the vitamin has serious effect on nervous tissue.
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Since acetyl coenzyme A 1s an important metabolite in the synthesis of fatty
acids, fat synthesis, is reduced.
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This disease is prevalent among people who feed mainly on polished rice.
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Distribution of vitamin B1:
Tl Ot a5
It absorbed from gut and stored in liver, brain, kidney and heart.
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Requirement:

The daily allowances depend on the diet.
L U e adiad due gl Y

A diet rich in protein and fat decreases the requirements while a diet rich in
carbohydrates increases it.
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Averages are 1.5mg for adults, 2mg for pregnant and lactating women /day.
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2- Vitamin B2 (Riboflavin) (C17H20N406): Sources: 1.
1 3badl ((C17H20N406) (88 s ) 2 (elid -2

Riboflavin is present in all biological materials.
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Are present in, milk (especially whey), liver, eggs, and heart.
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The vitamin can be synthesised by all yeast, green vegetables, fungi and most
bacteria and some fruits as banana and oranges.

LSl a5 <l hadl) ¢ juaddl g jpuadd) 93 juedd) aren ddaud 5 Gaalidl) aial (S g
Ly 5 el i AS) gl s g

Function: 1.
1 Aak )

It is cofactor in oxidative phosphorylation; it acts as a carrier of oxygen.
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It 1s also essential for growth.
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It is an important constituent of the flavoproteins.
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(Flavin mononucleotide or FMN) or in a more complex form as (flavin
adenine dinucleotide FAD).
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There is several flavoproteins, which function, in the animal body; they are all
concerned with chemical reactions involving the transport of hydrogen.
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Their importance in carbohydrate and amino acid metabolism.
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Deficiency symptoms: Vitamin B2 deficiency causes dermatitis in the face,
eye, hands and feet; redness of the tongue; and inflammation in the alimentary
canal, detrimental effect on the reproductive system of young sows.
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Chicks reared on riboflavin —deficient diet grow slowly and develop curled toe
paralysis a specific symptom, caused by peripheral nerve degeneration, in
which the chicks walk on their hocks with the 30
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toes curled inwards. In breeding hens, a deficiency results in decreased
hatchability.
Requirements mg/day: Adult, 1.7, pregnancy 1.8 and lactation 2 mg /day.

3-Niacin (Nicotinic acid):

Nicotinamide is the amide derivative of nicotinic acid and it is the form in which

it functions in the body. Nicotinamide is a stable vitamin and is not easily
destroyed heat, acids, alkalis, or by oxidation.

Sources:

Nicotinamide can be synthesised from tryptophan in the body tissues, and since

animals can convert, the acid to the amide-containing coenzyme 60 mg of

tryptophan gives 1mg Nicotinamide. Rich sources of the vitamin are liver, milk
and eggs. Also, found in groundnut, sunflower meals, and cereal grains.

Metabolism (physiological functions):

In the animal body as the active group of two important coenzymes,
nicotinamide-adenine  dinucleotode (NAD) and nicotinamide-adenine
dinucleotide, phosphate (NADP).These coenzymes are involved in the
mechanism of hydrogen transfer in the living cells.

Deficiency symptoms:

1. A disease called pellagra: all functions of body depressed; lesions of epithelia
and involvement of nervous system may lead to dermatitis, diarrhea, and
dementia. Glossitis and stomatitis: (Inflammation of the tongue and mouth).
Maize is deficient in nicotinic acid .1t is also poor in tryptophane and thus, in
farmers who depend on maize as the main diet pellagra is common.

Other deficiency symptoms cause:
2. Pernicious anemia. 3. Malformed red blood cells
4. And slows growth in young individuals.

4-Pantothenic acid:
Sources: In liver, egg yolk, groundanuts, peas, yeast, molasses and grains.
Synthetically prepared calcium pantothenate is the product used commercially.
Metabolism (functions):
Pantothenic acid is a constituent of coenzyme A (a cyltransfer). Have many
Important of this coenzyme A in metabolism:
a. Co-acetylase combines with acetic acid to form active acetate. Active acetate
may be oxidized to give energy or may enter in the synthesis of cholesterol,
steroid hormones, and acetylcholine and biochemical compounds.
b. Co-acetylase combines with succinic acid to give active succinate. Active
succinate enters in the synthesis of hem.
Deficiency symptoms:
1. In animals: Anemia due to decreased heme synthesis.
2. Dermatitis, graying and fall of hair.
3. Hemorrhages and atrophy of the suprarenal gland.
4. Pantothenic acid can be synthesized by human rumen by Escherichia coli.
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toes curled inwards.
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In breeding hens, a deficiency results in decreased hatchability.

Requirements mg/day: Adult, 1.7, pregnancy 1.8 and lactation 2 mg /day.
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3-Niacin (Nicotinic acid):
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Nicotinamide is the amide derivative of nicotinic acid and it is the form in
which it functions in the body.
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Nicotinamide is a stable vitamin and is not easily destroyed heat, acids, alkalis,
or by oxidation.
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Sources: Nicotinamide can be synthesised from tryptophan in the body tissues,
and since animals can convert, the acid to the amide-containing coenzyme 60
mg of tryptophan gives 1mg Nicotinamide.
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Rich sources of the vitamin are liver, milk and eggs.
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Also, found in groundnut, sunflower meals, and cereal grains.
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Metabolism (physiological functions): In the animal body as the active group
of two important coenzymes, nicotinamide-adenine dinucleotode (NAD) and
nicotinamide-adenine dinucleotide, phosphate (NADP).These coenzymes are
involved in the mechanism of hydrogen transfer in the living cells.
Cilag 3 G Gl (po Al e sanaS o yind i A (e s gpnal) il ) 30 Jiail
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Deficiency symptoms: 1.
1 ot Gl e

A disease called pellagra: all functions of body depressed; lesions of epithelia
and involvement of nervous system may lead to dermatitis, diarrhea, and
dementia.
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Glossitis and stomatitis: (Inflammation of the tongue and mouth).
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Maize is deficient in nicotinic acid .It is also poor in tryptophane and thus, in
farmers who depend on maize as the main diet pellagra is common.
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Other deficiency symptoms cause: 2.
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Pernicious anemia.
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Malformed red blood cells 4.
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And slows growth in young individuals.
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4-Pantothenic acid:
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Sources: In liver, egg yolk, groundanuts, peas, yeast, molasses and grains.
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Synthetically prepared calcium pantothenate is the product used commercially.
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Metabolism (functions): Pantothenic acid is a constituent of coenzyme A (a
cyltransfer).
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Have many important of this coenzyme A in metabolism: a. Co-acetylase
combines with acetic acid to form active acetate.
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Active acetate may be oxidized to give energy or may enter in the synthesis of
cholesterol, steroid hormones, and acetylcholine and biochemical compounds.
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b. Co-acetylase combines with succinic acid to give active succinate.
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Active succinate enters in the synthesis of hem.
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Deficiency symptoms: 1.
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In animals: Anemia due to decreased heme synthesis.
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Dermatitis, graying and fall of hair.
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Hemorrhages and atrophy of the suprarenal gland.
Al 358322 ) sanza g iy 3

Pantothenic acid can be synthesized by human rumen by Escherichia coli.
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5-Vitamin Be (pyridoxine):

Functions:

1. It is essential in metabolism of fatty acids and in Conversion of protein to fat.

2. Itis transport of amino acids and metal ions across cell membranes.

3. It is coenzyme roles in the decarboxylation of several amino acids.
Deficiency:

1. It is lack causes nervous disorders and muscular weakness.
2. Anaemia. 3. Vomiting and, 4. Diarrhoea (diarrhea).
6-VitaminBaio:

Vitamin B12 has the most complex structure of all the vitamins. B1 is heat

resistant in acidic or neutral solutions but is rapidly destroyed by alkali.
Sources:

Vitamin Bizis considered to be synthesized exclusively by micro- organisms
and its presence in foods is thought to be ultimately of microbial origin. The
main natural sources of the vitamin are foods of animal origin, liver, meats,
milk, cheese and eggs. Its limited occurrence in higher plants, its presence in
trace amounts may result from contamination with bacteria or insect remains.
Therefore, Biodeficiencymay occur in vegetarians.

Metabolism (functions):

1. The coenzymes forms of vitamin B> function in several important enzyme
systems. These include isomerases, dehydrases and enzymes involved in the
biosynthesis of methionine.

2. Of special interest in ruminant nutrition is the role of vitamin Bz in the
metabolism of propionic acid into succinic acid. In this pathway, the vitamin is
necessary for the conversion of methylmalonyl coenzyme A into succinyl
coenzyme A.

Absorbed from the intestine:

Before vitamin B1. can be absorbed from the intestine, it must be bound to a
highly specific glycoprotein, termed the_intrinsic factor, which secreted by the
gastric mucosa.

Deficiency:

Adult animals are generally less affected by a vitamin B1. deficiency than are
young growing animals, in which growth is severely retarded and mortality
high. In poultry, growth is retarded, feathering is poor and kidney damage may
occur. Hen's hatchability is adversely affected.

Results most commonly from defective absorption of Bi» as in:

a. Destruction of the gastric mucosa by antibodies against the gastric mucosa.

b. After gastrectomy. c. Malabsorption syndromes

Micro- organisms in the rumen synthesize Vitamin B> and a number of
biologically inactive vitamin B12 analogues and, in spite of poor absorption of the
vitamin from the intestine; the ruminant normally obtains an adequate amount
of the vitamin from this source. However, if levels of cobalt in the diet are low, a
deficiency of the vitamin can arise and cause reduced appetite, emaciation and
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5-Vitamin B6 (pyridoxine): Functions: 1.
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It is essential in metabolism of fatty acids and in Conversion of protein to fat.
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It 1s transport of amino acids and metal 1ons across cell membranes.
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It is coenzyme roles in the decarboxylation of several amino acids.
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Deficiency: 1.
1 o=l

It is lack causes nervous disorders and muscular weakness.

Anaemia.
o) %8
Vomiting and, 4.
4 56 A
Diarrhoea (diarrhea).
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6-VitaminB12: Vitamin B12 has the most complex structure of all the
vitamins.

(il maes G 180 SY) Al e 12 0 ol (5 5ing 112 @ el -6

B12 is heat resistant in acidic or neutral solutions but is rapidly destroyed by
alkali.
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Sources: Vitamin B12is considered to be synthesized exclusively by micro-
organisms and its presence in foods is thought to be ultimately of microbial
origin.
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The main natural sources of the vitamin are foods of animal origin, liver,
meats, milk, cheese and eggs.
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Its limited occurrence in higher plants, its presence in trace amounts may
result from contamination with bacteria or insect remains.
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Therefore, B12deficiencymay occur in vegetarians.
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Metabolism (functions):
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The coenzymes forms of vitamin B12 function in several important enzyme
systems.
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These include isomerases, dehydrases and enzymes involved in the
biosynthesis of methionine.
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Of special interest in ruminant nutrition is the role of vitamin B12 in the
metabolism of propionic acid into succinic acid.
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In this pathway, the vitamin is necessary for the conversion of methylmalonyl
coenzyme A into succinyl coenzyme A.
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Absorbed from the intestine: Before vitamin B12 can be absorbed from the
intestine, it must be bound to a highly specific glycoprotein, termed the
intrinsic factor, which secreted by the gastric mucosa.
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Deficiency: Adult animals are generally less affected by a vitamin B12
deficiency than are young growing animals, in which growth is severely
retarded and mortality high.
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In poultry, growth is retarded, feathering is poor and kidney damage may
occur.
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Hen's hatchability is adversely affected.
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Results most commonly from defective absorption of B12 as in: a. Destruction

of the gastric mucosa by antibodies against the gastric mucosa.
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After gastrectomy.
Barall Jlatiu) dalee 2o

c. Malabsorption syndromes Micro- organisms in the rumen synthesize
Vitamin B12 and a number of biologically inactive vitamin B12 analogues
and, in spite of poor absorption of the vitamin from the intestine; the ruminant
normally obtains an adequate amount of the vitamin from this source.
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However, if levels of cobalt in the diet are low, a deficiency of the vitamin can
arise and cause reduced appetite, emaciation and 32
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anemia. If cobalt levels are adequate, then except with very young ruminant
animals, a dietary source of the vitamin is not essential.
Requirements: Adult 5pg/day.; pregnant 8ug/day and Lactating women 6ug/day.

Table 6. Some coenzymes and enzyme prosthetic groups in the vitamins B

Vitamin Coenzyme or prosthetic group Enzymatic and other function
Thiamin Thiamin diphosphate(TDP) Oxidative decarboxylation
Riboflavin Flavin mononucleotide (FMN) Hydrogen carrier
Riboflavin Flavin adenine dinucleotide(FAD) Hydrogen carrier
Nicotinamide | Nicotinamide adenine dinucleotide (NAD) | Hydrogen carrier
Nicotinamide | Nicotinamide adenine dinucleotide | Hydrogen carrier
phosphate (NADP)
Pyridoxal Pyridoxal phosphate Transaminases and
decarboxylases
Pantothenic Coenzyme A(COA) Acyl transfer
Folic acid Tetrahydrofolic acid One carbon transfer
Biotin Biotin Carbon dioxide transfer
Cobalamin Adenylcobamide Group transfer

7-Ascorbic acid (vitamin C):

Vitamin C is a derivative of a sugar acid known as L-ascorbic acid. The
vitamin is colorless, crystalline, water —soluble compound having acidic and
strong reducing properties it is heat-stable in acid solution but is readily
decomposed in the presence of alkali. The destruction of the vitamin is
accelerated by exposure to light.

Primary sources:

a. Found mainly in citrus fruits, tomato.

b. Some animal organs as the adrenal glands, liver and kidneys.

C-Synthetic ascorbic acid is available commercially.

Function:

1. Itis plays a vital role to collagen and ground substance.

2. Most animals can synthesize vitamin C, except man and other few animals.

3. It plays a role in some oxidation processes in the body.

4. It is also essential for formation of new cells and antibodies.

5. It plays roles in the transport of iron ions from transferring, found in the
plasma, to ferritin, which store in the bone marrow, liver and spleen.

6. Itis required in the diet of only a few vertebrates—men, other primates.

7. Some insects and other invertebrates require a dietary source of vitamin c.

8. Other species synthesise the vitamin from glucose, via glucuronic acid and
gulonic acid lactone; the enzyme L-gulonolactone oxidase is required for the
synthesis and species requiring vitaminC are genetically deficient in this enzyme.
Deficiency:

1. It causes a disease known as scurvy (bleeding in places especially under Skin
and gums;

2. Teeth become loose and fragile). 3. Brittleness of the newly formed bones.

4. Its lack also leads to retardation in the fibrous tissues and intracellular
material.
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If cobalt levels are adequate, then except with very young ruminant animals, a

dietary source of the vitamin is not essential.
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Requirements: Adult Spg/day.
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; pregnant 8ug/day and Lactating women 6ug/day.
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Table 6.
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Some coenzymes and enzyme prosthetic groups in the vitamins B Vitamin
Coenzyme or prosthetic group Enzymatic and other function Thiamin Thiamin
diphosphate(TDP) Oxidative decarboxylation Riboflavin Flavin
mononucleotide (FMN) Hydrogen carrier Riboflavin Flavin adenine
dinucleotide(FAD) Hydrogen carrier Nicotinamide Nicotinamide adenine
dinucleotide (NAD) Hydrogen carrier Nicotinamide Nicotinamide adenine
phosphate (NADP) dinucleotide
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Hydrogen carrier Pyridoxal Pyridoxal phosphate Transaminases and
decarboxylases Pantothenic Coenzyme A(COA) Acyl transfer Folic acid
Tetrahydrofolic acid One carbon transfer Biotin Biotin Carbon dioxide transfer
Cobalamin Adenylcobamide Group transfer 7-Ascorbic acid (vitamin C):
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Vitamin C is a derivative of a sugar acid known as L-ascorbic acid.
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The vitamin is colorless, crystalline, water —soluble compound having acidic
and strong reducing properties it is heat-stable in acid solution but is readily
decomposed in the presence of alkali.
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The destruction of the vitamin is accelerated by exposure to light.
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Primary sources: a.
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Found mainly in citrus fruits, tomato.
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Some animal organs as the adrenal glands, liver and kidneys.
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C-Synthetic ascorbic acid is available commercially.
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Function: 1.
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It 1s plays a vital role to collagen and ground substance.
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Most animals can synthesize vitamin C, except man and other few animals.
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It plays a role in some oxidation processes in the body.
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It is also essential for formation of new cells and antibodies.
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It plays roles in the transport of iron ions from transferring, found in the
plasma, to ferritin, which store in the bone marrow, liver and spleen.
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It is required in the diet of only a few vertebrates—men, other primates.
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Some insects and other invertebrates require a dietary source of vitamin c. 8.
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Other species synthesise the vitamin from glucose, via glucuronic acid and
gulonic acid lactone; the enzyme L-gulonolactone oxidase is required for the
synthesis and species requiring vitaminC are genetically deficient in this
enzyme.
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Deficiency: 1.
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It causes a disease known as scurvy (bleeding in places especially under Skin
and gums; 2.
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Teeth become loose and fragile).
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Brittleness of the newly formed bones.
L sSal) Eas allaal) ASLGs -

Its lack also leads to retardation in the fibrous tissues and intracellular
material.
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V- Inorganic substances (Minerals)

Although most of the naturally occurring mineral elements are found in animal
tissues, many of these are thought to be present merely because they are constituents
of animal’s food and may not have an essential function in the animal’s metabolism.
The term essential mineral element is restricted to a mineral element, which has been
proved to have a metabolic role in the body, lacking the element cause deficiency
symptoms in animals, and that those symptoms can be eradicated or prevented by
adding the element to the experimental diet. Nearly all the essential mineral elements,
both major and trace are believed to have one or more catalytic functions in the cell.

Functions of minerals in biological system are many:

1. The activation of enzyme systems.

2. The stabilization of proteins in solution.

3. The development of electrical excitability.

4. The regulation of permeability of membranes.

5. The maintenance of a dynamic state between cells and extra cellular fluid.

6. Significant amounts of minerals are carried away in the sweat, urine, and feces,
an animal must replenish its mineral supply regularly.

7. An adult human, for example, must consume about 3 g of NaCl daily.

8. Deficiencies of Na*, Cl- and K* disturb the osmotic balance of the, blood, body
Fluids, and cells and can disrupt nerve impulses.

9. Bone is highly complex in structure, the dry matter consisting of 4609

Mineral/kg, 360g protein /kg and 180g fat/kg.

10. Some mineral elements are firmly bound to the proteins of enzymes, while

others are present in prosthetic groups in chelating agents form as the synthetic

compound ethylene diamine tetra acetic acid (EDTA).

11. Examples of naturally occurring chelates are the chlorophylls, cytochromes,

haemoglobin and vitamin B12.

12. Minerals may be broadly classified as macro (major) or micro (trace) elements.

The third category is the ultra trace elements.

13. The macro-minerals include calcium, phosphorus, and sodium and chloride .The

Macro-minerals are required in amounts greater than 100 mg/dl.

14. While the micro-elements include iron, copper, cobalt, potassium, magnesium
lodine, zinc, manganese, molybdenum, fluoride, chromium, selenium and sulfur.
The micro-minerals are required in amounts less than 100 mg/dl.

15. The ultra trace elements include boron, silicon, arsenic and nickel which have
been found in animals and are believed to be essential for these animals. Evidence
for requirements and essentialness of others like cadmium, lead, tin, lithium and
vanadium is weak.

16.The mineral elements are separate entities from the other essential nutrients like

proteins, fats, carbohydrates, and vitamins. Animal husbandry had demonstrated the

need for minerals in the diet.

17. Infants deserve extra concern because they need adequate micronutrients to

maintain normal growth and development. Iron deficiency, causing varying degrees

of impairment in cognitive performance, lowered work capacity, lowered immunity.
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V- Inorganic substances (Minerals) Although most of the naturally occurring
mineral elements are found in animal tissues, many of these are thought to be
present merely because they are constituents of animal’s food and may not
have an essential function in the animal’s metabolism.
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The term essential mineral element is restricted to a mineral element, which
has been proved to have a metabolic role in the body, lacking the element
cause deficiency symptoms in animals, and that those symptoms can be
eradicated or prevented by adding the element to the experimental diet.
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Nearly all the essential mineral elements, both major and trace are believed to
have one or more catalytic functions in the cell.
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Functions of minerals in biological system are many: 1.The activation of
enzyme systems.
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2.The stabilization of proteins in solution.
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The development of electrical excitability.
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The regulation of permeability of membranes.
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The maintenance of a dynamic state between cells and extra cellular fluid.
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Significant amounts of minerals are carried away in the sweat, urine, and
feces, an animal must replenish its mineral supply regularly.
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An adult human, for example, must consume about 3 g of NaCl daily.
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Deficiencies of Na+, Cl- and K+ disturb the osmotic balance of the, blood,
body Fluids, and cells and can disrupt nerve impulses.
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Bone is highly complex in structure, the dry matter consisting of 460g
Mineral/kg, 360g protein /kg and 180g fat/kg.
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Some mineral elements are firmly bound to the proteins of enzymes, while
others are present in prosthetic groups in chelating agents form as the synthetic
compound ethylene diamine tetra acetic acid (EDTA)
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Examples of naturally occurring chelates are the chlorophylls, cytochromes,
haemoglobin and vitamin B12.
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Minerals may be broadly classified as macro (major) or micro (trace)
clements.
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The third category is the ultra trace elements.
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The macro-minerals include calcium, phosphorus, and sodium and chloride
.The Macro-minerals are required in amounts greater than 100 mg/dl.
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While the micro-elements include iron, copper, cobalt, potassium, magnesium
Iodine, zinc, manganese, molybdenum, fluoride, chromium, selenium and
sulfur.
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The micro-minerals are required in amounts less than 100 mg/dl.
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The ultra trace elements include boron, silicon, arsenic and nickel which have
been found in animals and are believed to be essential for these animals.
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Evidence for requirements and essentialness of others like cadmium, lead, tin,
lithium and vanadium is weak.
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16.The mineral elements are separate entities from the other essential nutrients

like proteins, fats, carbohydrates, and vitamins.
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Animal husbandry had demonstrated the need for minerals in the diet.
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Infants deserve extra concern because they need adequate micronutrients to
maintain normal growth and development.
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Iron deficiency, causing varying degrees of impairment in cognitive
performance, lowered work capacity, lowered immunity.
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Table7. Lists the roles and sources of the major mineral nutrients essential to mammals.

Mineral

Function

Primary sources

Calcium

Component of bone and teeth; essential for
normal blood clotting; needed for normal
muscle, nerve, and cell function.

Milk and other dairy products,
green leafy vegetables.

Chlorine

Principal negative ion in interstitial fluid;
important in fluid balance and in acid-base
balance.

Most food, table salt.

Cobalt

Component of vitamin Biz; essential for red
blood cell production.

Meat, dairy products.

Copper

Component of many enzymes; essential for
melanin and for hemoglobin synthesis.

Liver, eggs, fish, whole-wheat flour,
beans.

Fluorine

Component of bone and teeth.

Some natural waters may be added
to water supplies.

lodine

Component of hormones that stimulate
metabolic rate.

Seafood, iodized salts, vegetables
grown in iodine-rich

lron

Compound of hemoglobin, myoglobin,
cytochromes, and other enzymes essential
for oxygen transport and cellular
respiration.

Meat (especially liver) nuts, egg
yolk, legumes (mineral most likely
to be deficient in diet).

Magnesium

Component of many coenzymes; balance
between magnesium and calcium ions
needed for muscle and nerve function.

Many foods

Manganese

Activates many enzymes; as arginase, an
enzyme essential for urea formation.

Whole-grain cereals, egg yolk green
vegetables.

Phosphorus

As calcium phosphate, an important
structural component of bone, essential for
energy transfer and storage (component of
ATP) and for many other metabolic
processes; component of DNA, RNA and
many proteins.

All foods

Potassium

Principal positive ion within cells; influences
muscle contraction and nerve excitability.

Many foods

Sodium

Principal positive ion in interstitial fluid;
important in fluid balance, essential for
conduction of nerve impulses.

Most foods, table salt.

Sulfur

Component of many proteins; essential for
normal metabolic activity.

Meat, Fish, legumes, nuts.

Zinc

Component of at least coenzymes, including
carbonic anhydrase; component of some
peptidases and thus important in protein
digestion; may be important in would
healing and fertilization.

Shellfish oysters) meats, livers.

Selenium

It acts to destroy peroxides and thus protects
lipid membranes, as does Vitamin E. Indeed,
these two antioxidant defense mechanisms
work in concert and spare one another.

Glutathion peroxidase is a free
radical scavenging enzyme that
contains selenium. Selenium is an
essential trace element in the diet
that is distributed in the earth's
crust at 0.09 ppm. The RDA for
selenium is 70ug/ day for adults.
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Table7.
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Lists the roles and sources of the major mineral nutrients essential to
mammals.
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Mineral Function Primary sources Calcium Component of bone and teeth;
essential for normal blood clotting; needed for normal muscle, nerve, and cell
function.
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Milk and other dairy products, green leafy vegetables.
o) padll 38 5 ol @l g padll g s AY) LY cilatiie g culal)

Chlorine Principal negative ion in interstitial fluid; important in fluid balance
and in acid-base balance.
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Most food, table salt.

Cobalt Component of vitamin B12; essential for red blood cell production.
o pandl a2l LA 2 Y (5 )5 e 120 el e cally S (S

Meat, dairy products.
u\-\f\ﬁ\ Glatia g ce)aﬂ\

Copper Component of many enzymes; essential for melanin and for
hemoglobin synthesis.
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Liver, eggs, fish, whole-wheat flour, beans.
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Fluorine Component of bone and teeth.
L) 5 plaall ) Sl

Some natural waters may be added to water supplies.
ool g Y Al ol ians il (S

Iodine Component of hormones that stimulate metabolic rate.
oA Jare 3aad 3l Gl ga el il sSa aaf 35l

Seafood, iodized salts, vegetables grown in iodine-rich Iron Compound of
hemoglobin, myoglobin, cytochromes, and other enzymes essential for oxygen
transport and cellular respiration.
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Meat (especially liver) nuts, egg yolk, legumes (mineral most likely to be
deficient in diet).
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Magnesium Component of many coenzymes; balance between magnesium and
calcium ions needed for muscle and nerve function.
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Many foods Manganese Activates many enzymes; as arginase, an enzyme
essential for urea formation.

Sl (g g mm a3 9t g ¢ Sl gl Jie tilag 331 (e B2l Jaiy Giniall daxka¥) (e 0al
L

@xFxBot Aani 33 cian 5| (35) ks


https://t.me/xfxbot
https://t.me/xfxbot

Whole-grain cereals, egg yolk green vegetables.

ol il o g gadl g o pandl liea g (ALalSY o gual

Phosphorus As calcium phosphate, an important structural component of bone,
essential for energy transfer and storage (component of ATP) and for many
other metabolic processes; component of DNA, RNA and many proteins.
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All foods Potassium Principal positive ion within cells; influences muscle
contraction and nerve excitability.
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Many foods Sodium Principal positive ion in interstitial fluid; important in
fluid balance, essential for conduction of nerve impulses.
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Most foods, table salt.
aladall <l dax ) alies

Sulfur Component of many proteins; essential for normal metabolic activity.
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Meat, Fish, legumes, nuts.

Ll Sl el @l cllansl ¢ gl

@xFxBot il g3 s 53| (35) daka


https://t.me/xfxbot
https://t.me/xfxbot

Zinc Component of at least coenzymes, including carbonic anhydrase;
component of some peptidases and thus important in protein digestion; may be
important in would healing and fertilization.
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Shellfish oysters) meats, livers.
AU 5 o salll (laadl el

Selenium

o sl

It acts to destroy peroxides and thus protects lipid membranes, as does Vitamin
E. Indeed, these two antioxidant defense mechanisms work in concert and
spare one another.
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Glutathion peroxidase is a free radical scavenging enzyme that contains
selenium.
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Selenium 1s an essential trace element in the diet that 1s distributed in the
earth's crust at 0.09 ppm.
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The RDA for selenium is 70ug/ day for adults.
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VI-Water

“Water is best a substrate for life”. It was assuredly not chance that led Thales
to found philosophy and science with the assertion that water is the origin of all
things. The amount of water in the body of any given individual is reasonably
constant. Its concentration varies from one tissue to another, being least in the
dentin of teeth (10%) and greatest in the gray matter of the brain (85%).The
younger and the more active the protoplasm, the greater is the amount of water
it contains. The human embryo at 6 weeks contains 97% water. Approximately
49 liters of water in the body of a man weighing 70 Kg, 14 liters are extra
cellular (3.5 liters in the plasma and 10.5 liters in the tissue fluids); the balance
of about 35 liters is found within the cells-intracellular. Although the
extracellular fluid (ECF) volume is less than half that of the intracellular fluid
(ICF) volume, it is of great significance, since all exchanges between the tissues
and the environment must occur through this compartment.
On a number of occasions, it has been stated that living material, Protoplasm, is
an intimate mixture of crystalloids and colloids in which water forms the solvent
for the first and the medium for the dispersion or suspension of the second.
From this, it is evident that water plays a very important part in the existence
and activity of the living being. This view is substantiated by the fact that,
although a fasting animal may survive a loss of practically all its fat and of half
its proteins, a loss of one fifth of its water content is fatal.
Functions of water:
1. Solvent: Water dissolves or holds the other materials in protoplasm.
2. Medium:. Water furnishes a medium for digestion, absorption, metabolism,
secretion and excretion.
3._Moistens surfaces: Water moistens the surfaces of the lungs for gas
diffusion.
4. Temperature requlation: Water plays a dominant part in equalizing the
temperature throughout the body and in maintaining it at a constant value.
In these function three physical properties of water are concerned:
a- Thermal conductivity.
b- Specific heat (it is the amount of heat in calories required to raise the
temperature of 1 gm of the substance 1°C. for water is one; for iron,
0.11; for silver 0.057.
d -High latent heat of vaporization. The latent heat of evaporation is
the amount of heat required to evaporate one gram of liquid into
Vapor at the same temperature. For water (at 100°C).
5. Cushion: Cerebrospinal fluid serves as a cushion for central nervous system.
6. Transportation: Water furnishes a vehicle for the transportation of nutrients,
waste, hormones, gases, and so on.
7. Hydrolysis: Water takes part in hydrolytic cleavages, as during digestion.
8. Lubricant: Water serves as a lubricant for moving surfaces, such as joints,
(Synovial fluid) the heart, and intestine.
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VI-Water “Water is best a substrate for life”.
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It was assuredly not chance that led Thales to found philosophy and science
with the assertion that water is the origin of all things.
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The amount of water in the body of any given individual is reasonably
constant.

s 2 4305 55 gl ana 8oLl 408

Its concentration varies from one tissue to another, being least in the dentin of
teeth (10%) and greatest in the gray matter of the brain (85%).The younger
and the more active the protoplasm, the greater is the amount of water it
contains.
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The human embryo at 6 weeks contains 97% water.
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Approximately 49 liters of water in the body of a man weighing 70 Kg, 14

liters are extra cellular (3.5 liters in the plasma and 10.5 liters in the tissue

fluids); the balance of about 35 liters is found within the cells-intracellular.
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Although the extracellular fluid (ECF) volume is less than half that of the
intracellular fluid (ICF) volume, it is of great significance, since all exchanges
between the tissues and the environment must occur through this
compartment.
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On a number of occasions, it has been stated that living material, Protoplasm,
1s an intimate mixture of crystalloids and colloids in which water forms the
solvent for the first and the medium for the dispersion or suspension of the
second.
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From this, it is evident that water plays a very important part in the existence
and activity of the living being.
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This view is substantiated by the fact that, although a fasting animal may
survive a loss of practically all its fat and of half its proteins, a loss of one fifth
of its water content is fatal.
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Functions of water: 1.
.1 :;Ld\ k_Q:iLLJ

Solvent: Water dissolves or holds the other materials in protoplasm.

Medium:.
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@xFxBot 4w g Caaz i | (36) 4adua


https://t.me/xfxbot
https://t.me/xfxbot

Water furnishes a medium for digestion, absorption, metabolism, secretion and
excretion.

1oAY DAY (Aaadl Jadl 5 paliaial) g aaedl A g clall 35

Moistens surfaces: Water moistens the surfaces of the lungs for gas diffusion.
L ladl Ly o ) C.k...u\ cub i e glall Jany :C_La.j}” cub 5

Temperature regulation: Water plays a dominant part in equalizing the
temperature throughout the body and in maintaining it at a constant value.
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In these function three physical properties of water are concerned: a- Thermal
conductivity.
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b- Specific heat (it is the amount of heat in calories required to raise the
temperature of 1 gm of the substance 111C.
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for water is one; for iron, 0.11; for silver 0.057. d -High latent heat of
vaporization.
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The latent heat of evaporation is the amount of heat required to evaporate one
gram of liquid into Vapor at the same temperature.
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For water (at 100(]C).
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Cushion: Cerebrospinal fluid serves as a cushion for central nervous system.

Sl mnd leallsalu s Atiay e ladl Bl Jany 33kl

Transportation: Water furnishes a vehicle for the transportation of nutrients,
waste, hormones, gases, and so on.
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Hydrolysis: Water takes part in hydrolytic cleavages, as during digestion.
gl dlae oL Caany LS cdplal) claludil) b e lall @l Ly« el Jlail

Lubricant: Water serves as a lubricant for moving surfaces, such as joints,
(Synovial fluid) the heart, and intestine.
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9. Sense organs; Water plays an indispensable part in sense organs. Taste and
smell are the result of stimulation by chemical compounds in solution. Sound is
conducted through the inner ear by a liquid, which is chiefly water. The function
of the semicircular canals as sense organs of equilibrium depends on the
presence of water in these canals. The transparency of media of the eye to light
Is maintained by water.

10. Requlation of water balance:

The regulation of the intake and output of water is directly related respectively,
to the deficit and the excess of the normal water level, in the body. The normal
volume and osmolarity of the (ECF) and (ICF) compartments are controls. It
should be noted that the body controls its water content by loss through the skin
and kidneys. How efficiently this is accomplished is at tested by the fact that the
consumption ,in the course of six hours, of as much as 5.5 liters of water (a
guantity more than the entire volume of the blood)causes only a temporary
dilution of the blood in the hematocrit.

Three possible results of this large intake of water:

1. The absorbed water reduces the osmotic pressure of the blood. This favors the
passage of water from the blood into the tissue spaces (especially in the skin) and
into the cells.

2. The extra blood volume finds room by distension of previously closed, or
partly closed, capillaries and by storage in the sinusoids of the liver, spleen, and
other organs.

3. However, the ability of the body to store water is rather limited, and while the
reservoirs are being filled, the kidneys excrete some water. The ingestion of
Isotonic saline increases only the volume of the ECF, since the isotonic solution
causes neither exit nor entry of water into the cellular compartment.

Body water balance is often disturbed by disease:

a. Diabetes insipid us in which there has been damage to the hypothalamic —
hypophyseal area of the brain produces polyuria and polydipsia .

b. Many renal diseases are associated with excess fluid loss and a resultant thirst.

c. Hypercalcemia due to an increased absorption of calcium (vitamin D toxicity),

or of bone decalcification, induces water loss and thirst.

d. Chronic dehydration can result from diabetes mellitus where in glucosuria

and metabolic acidosis produce water and electrolyte loss from both fluid

compartments. in hyperthyroidism there is an increased fluid loss due to the

metabolic rate increase and, consequently, thirst develops.

Table 8. Composition of some plant and animal products (g/Kg):
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Sense organs; Water plays an indispensable part in sense organs.
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Taste and smell are the result of stimulation by chemical compounds in
solution.

sl (& 4kl GlS jal) Ao gy jadatil) A Laa ol 5 (55200

Sound is conducted through the inner ear by a liquid, which is chiefly water.
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The function of the semicircular canals as sense organs of equilibrium depends
on the presence of water in these canals.
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The transparency of media of the eye to light 1s maintained by water.
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Regulation of water balance: The regulation of the intake and output of water
is directly related respectively, to the deficit and the excess of the normal water
level, in the body.
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The normal volume and osmolarity of the (ECF) and (ICF) compartments are
controls.
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It should be noted that the body controls its water content by loss through the
skin and kidneys.
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How efficiently this is accomplished is at tested by the fact that the
consumption ,in the course of six hours, of as much as 5.5 liters of water (a
quantity more than the entire volume of the blood)causes only a temporary
dilution of the blood in the hematocrit.
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Three possible results of this large intake of water: 1.
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The absorbed water reduces the osmotic pressure of the blood.
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This favors the passage of water from the blood into the tissue spaces
(especially in the skin) and into the cells.
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The extra blood volume finds room by distension of previously closed, or
partly closed, capillaries and by storage in the sinusoids of the liver, spleen,
and other organs.
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However, the ability of the body to store water is rather limited, and while the
reservoirs are being filled, the kidneys excrete some water.
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The ingestion of isotonic saline increases only the volume of the ECF, since
the 1sotonic solution causes neither exit nor entry of water into the cellular
compartment.
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Body water balance is often disturbed by disease:
roa el s sl B elall () 55 ey L Ulle

a. Diabetes insipid us in which there has been damage to the hypothalamic —
hypophyseal area of the brain produces polyuria and polydipsia .
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Many renal diseases are associated with excess fluid loss and a resultant thirst.
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c. Hypercalcemia due to an increased absorption of calcium (vitamin D
toxicity), or of bone decalcification, induces water loss and thirst.
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d. Chronic dehydration can result from diabetes mellitus where in glucosuria
and metabolic acidosis produce water and electrolyte loss from both fluid
compartments.
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in hyperthyroidism there is an increased fluid loss due to the metabolic rate
increase and, consequently, thirst develops.
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Composition of some plant and animal products (g/Kg): 37
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Chapter Three

The digestive system

Nutrition in animals involves the following steps: (Ingestion, Digestion,
Absorption, Assimilation and Ejection).

1. Ingestion:
It is the intake of food. Method of ingestion varies from one animal to another.
2. Digestion:

It is the process of breaking down complex component food into simpler
substances.

3. Absorption:
It is the process of passing digested food into blood vessels in the intestine.
4. Assimilation:

It is the conversion of absorbed food in complex substances such as proteins
and vitamins required by body. In other words, assimilation is the conversion of
absorbed food into living tissues. Through the process of assimilation, the cells
are supplied with oxygen and nutrients.

5. Ejection:

It is the removal of waste materials from the body. Removed fecal through the
anus from time-to-time. Since the waste of food left after digestion is called
faeces, hence the process of ejection is also known as defecation.

The digestive system is a set of organs concerned with 6 functions:
1. Ingestion.
2. Secretion of water, acid, buffers, and enzymes into lumen.
3. Mixing and propulsion. (a23)
4. Digestion
O Mechanical digestion churns food
O Chemical digestion — hydrolysis
5. Absorption — passing the products into blood or lymph for transport to
other parts of the body where they are built up again into the complex
chemicals, which the body needs.
6. Defecation — elimination of feces
Anatomy of the digestive tract:

1).The alimentary canal is a coiled tube extending the full length of the trunk.

It is divided into five segments: mouth and pharynx, esophagus, stomach,
small intestine and large intestine.
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Chapter Three The digestive system Nutrition in animals involves the
following steps: (Ingestion, Digestion, Absorption, Assimilation and Ejection).
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Ingestion: It is the intake of food.
pladall Jslis o o J sl

Method of ingestion varies from one animal to another.
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Digestion: It is the process of breaking down complex component food into
simpler substances.
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Absorption: It is the process of passing digested food into blood vessels in the
intestine.
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Assimilation: It is the conversion of absorbed food in complex substances such
as proteins and vitamins required by body.
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In other words, assimilation is the conversion of absorbed food into living
tissues.
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Through the process of assimilation, the cells are supplied with oxygen and
nutrients.
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Ejection: It 1s the removal of waste materials from the body.
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Removed fecal through the anus from time-to-time.
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Since the waste of food left after digestion is called faeces, hence the process
of ejection is also known as defecation.
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The digestive system is a set of organs concerned with 6 functions: 1.
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Ingestion.
o0

2.Secretion of water, acid, buffers, and enzymes into lumen.
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3.Mixing and propulsion.
PENPRARE!

( (4 2= .Digestion [|Mechanical digestion churns food [ /Chemical digestion —
hydrolysis 5.Absorption — passing the products into blood or lymph for
transport to other parts of the body where they are built up again into the
complex chemicals, which the body needs.
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6.Defecation — elimination of feces Anatomy of the digestive tract:
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I).The alimentary canal is a coiled tube extending the full length of the trunk.
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It is divided into five segments: mouth and pharynx, esophagus, stomach,
small intestine and large intestine.
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The mouth is concerned with chewing the food (mechanical breakdown) and
secreting saliva, which lubricates the food and starts some of the digestive
process. The food is swallowed down the esophagus a conduit- and enters the
stomach, which has a hopper function, storing the food and allowing it to be
passed to the other digestive organs in small regular quantities so that digestion
can proceed at an even pace for some hours after a meal. There is also some
mixing and digestive function in the stomach, the small intestine is the main site
of digestion (breakdown) and absorption; the large intestine is concerned mainly
with absorption of water and salts and with storage waste products of digestion
(faces) until their elimination at the anus.

I1) The structure of the wall of the alimentary canal:

The structure of the digestive tract (alimentary canal) gut, gastrointestinal tract
follows the same basic pattern from lower esophagus to rectum; there may be
individual variations in detail in the various parts; but is usually composed of
several layers. From the outside in the coats are arranged in the following order:

1. A serous or fibrous coat:

Composed of a thin layer of connective tissue and a layer or squamous
epithelium, which forms the lining of the peritoneal cavity.

The blood vessels and nerves reach segment of the gut through the mesentery, a
reflection of the serosal layers to form a pellicle of attachment of the gut to the
body wall. Esophagus lacks serosa — has adventitia

2. The muscular coat:

Voluntary skeletal muscle found in mouth, pharynx, upper 2/3 of
esophagus, and anal sphincter.
Involuntary smooth muscle elsewhere:
O Arranged in inner circular fibers and outer longitudinal fibers
0 Myenteric plexus between muscle layers.
3._The sub mucosa:

* Made up of loose Connective tissue binding mucosa to Muscular
*Contains many blood and lymphatic vessels.

*Submucosal plexus.
4. The muscular mucosa:

Thin layer of smooth muscle making folds to increase surface area.
Containing smooth muscle cells.
5._The mucosa or mucous membrane:

Epithelium protection, secretion, absorption.
Inner lining in which the glands peculiar to the alimentary tract are located.
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The mouth is concerned with chewing the food (mechanical breakdown) and
secreting saliva, which lubricates the food and starts some of the digestive
process.
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The food is swallowed down the esophagus a conduit- and enters the stomach,
which has a hopper function, storing the food and allowing it to be passed to
the other digestive organs in small regular quantities so that digestion can
proceed at an even pace for some hours after a meal.
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There is also some mixing and digestive function in the stomach, the small
intestine 1s the main site of digestion (breakdown) and absorption; the large
intestine is concerned mainly with absorption of water and salts and with
storage waste products of digestion (faces) until their elimination at the anus.
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IT) The structure of the wall of the alimentary canal: The structure of the
digestive tract (alimentary canal) gut, gastrointestinal tract follows the same
basic pattern from lower esophagus to rectum; there may be individual
variations in detail in the various parts; but is usually composed of several
layers.
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From the outside in the coats are arranged in the following order: 1.
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A serous or fibrous coat: Composed of a thin layer of connective tissue and a
layer or squamous epithelium, which forms the lining of the peritoneal cavity.
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The blood vessels and nerves reach segment of the gut through the mesentery,
a reflection of the serosal layers to form a pellicle of attachment of the gut to
the body wall.
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Esophagus lacks serosa — has adventitia 2.
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The muscular coat: Voluntary skeletal muscle found in mouth, pharynx, upper

2/3 of esophagus, and anal sphincter.
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Involuntary smooth muscle elsewhere: [1Arranged in inner circular fibers and
outer longitudinal fibers [1Myenteric plexus between muscle layers.
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The sub mucosa: * Made up of loose Connective tissue binding mucosa to
Muscular *Contains many blood and lymphatic vessels.
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*Submucosal plexus.
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The muscular mucosa: Thin layer of smooth muscle making folds to increase
surface area.
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Containing smooth muscle cells.

.5 The mucosa or mucous membrane :
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Epithelium protection, secretion, absorption.
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Inner lining in which the glands peculiar to the alimentary tract are located.
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Lines are the luminal surface of the digestive tract.
Is highly folded to increase the surface area available for absorption.
The is mucosa divided into:

A) Mucous membrane contain:
* Epithelial cells: absorb digestive nutrients.
* Exocrine cells: secrete digestive juices.
*Endocrine cells: secrete gastrointestinal hormones.
B) The lamina propria: is thin layer connective tissue that contains:
* Small blood and lymph vessels, and nerve fibers.
*Gut —associated lymphoid tissues for defense against intestinal bacteria.

[11) Constrictors or sphincters.

At certain points along the alimentary tract, the circular muscles are
hypertrophied, forming areas of constriction, or sphincters. These are
found in:

1. The upper (hypo pharyngeal sphincter) and

2. Lower (cardiac sphincter) esophagus,

3. At the antral end of the stomach (pyloric and pylorus),

4. lleocecal sphincter lies between the small and large intestines,
5. And the internal and external anal sphincters.

The latter three sphincters are normally closed and restrict further
passage of material while the first three areas assist in movement of the
digestive contents.

D) The closely associated glands and organs that are a part of
the digestive tract, the liver and the pancreas.

The chemistry of the digestion:

Many of the organic components of food are in the form of large insoluble
molecules, which have to be broken down into simpler compounds before they
can pass through the mucous membrane of the alimentary canal into blood and
lymph. Between the time an animal eats food and excretes undigested wastes,
its body must absorb nutrients. The chemical part of the digestion process is the
breakdown of foods into small absorbable units by enzymes.

Chemical digestion: Breaks the bonds linking monomers into large protein,
Carbohydrate and lipid polymers. These reactions often involve hydrolysis,

with enzymes working in tandem to break first one molecular bond and then
other. Letus take the breakdown of starch (amylase and amylopectin) as an
example of the chemical digestion process. Amylase in the saliva begins the
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Lines are the luminal surface of the digestive tract.
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Is highly folded to increase the surface area available for absorption.
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The 1s mucosa divided into: A) Mucous membrane contain: * Epithelial cells:
absorb digestive nutrients.
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* Exocrine cells: secrete digestive juices.
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*Endocrine cells: secrete gastrointestinal hormones.
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B) The lamina propria: is thin layer connective tissue that contains: * Small
blood and lymph vessels, and nerve fibers.
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*Gut —associated lymphoid tissues for defense against intestinal bacteria.
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IIT) Constrictors or sphincters.
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At certain points along the alimentary tract, the circular muscles are
hypertrophied, forming areas of constriction, or sphincters.
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These are found in: 1.
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The upper (hypo pharyngeal sphincter) and 2.
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Lower (cardiac sphincter) esophagus, 3.
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At the antral end of the stomach (pyloric and pylorus), 4.
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I[leocecal sphincter lies between the small and large intestines, 3.
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And the internal and external anal sphincters.

The latter three sphincters are normally closed and restrict further passage of
material while the first three areas assist in movement of the digestive
contents.
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D) The closely associated glands and organs that are a part of the digestive
tract, the liver and the pancreas.
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The chemistry of the digestion: Many of the organic components of food are in
the form of large insoluble molecules, which have to be broken down into
simpler compounds before they can pass through the mucous membrane of the
alimentary canal into blood and lymph.
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Between the time an animal eats food and excretes undigested wastes, its body
must absorb nutrients.
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The chemical part of the digestion process is the breakdown of foods into
small absorbable units by enzymes.
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Chemical digestion: Breaks the bonds linking monomers into large protein,
Carbohydrate and lipid polymers.
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These reactions often involve hydrolysis, with enzymes working in tandem to
break first one molecular bond and then other.

Ay el Cuin ) s ey 331 Jant Cam ¢l il Mo Ll o (paniai Lo Ulle

oA e Al ) Y S A s

Let us take the breakdown of starch (amylase and amylopectin) as an example
of the chemical digestion process.
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Amylase in the saliva begins the 40
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hydrolysis of starch. Amylase secreted by the pancreas into the small intestine
continues that process, but at an alkaline pH, yielding large amounts of the
disaccharide maltose. Much disaccharide passes into epithelial cells on the villi
of the small intestine and is digested by eight disaccharide-splitting enzymes. In
addition, the enzyme maltase, located in the luminal membrane of cells in the
wall of small intestine, cleaves maltose to produce two molecules of the
monosaccharide glucose. This sugar is then absorbed through the intestinal wall
via active contransport with sodium ions*.

Secretions of the digestive system:

The main secretions of the gut are saliva, gastric juice, bile, pancreatic juice and
the secretion of the intestinal wall (succus entericus).

A-salivary glands and functions:

Saliva: is secreted by the salivary glands whose ducts open into the mouth
and about 750 ml of saliva is secreted per day from three pairs of main
salivary glands these are :

a- The parotid: about 20 % total salivary secretion, while the

largest pair of salivary glands, which produce mostly
pure serous watery saliva. They show pure serous acini
and prominent striated secretory ducts

b- Submandibular: about 70% total salivary secretion, while

The largest pair of salivary glands, which produce mixed
compound saliva. The acini are mainly serous forming 90% of
the acini, there are few mucous and mixed acini.

c- Sublingual glands: about 5% total salivary secretion. They

are mixed compound. Contain numerous mucous acini forming
60%o of total acini, with some serous acini.

d— And a number of small groups of glands cells of the surface of the tongue and
the palate about 5%.
Controlled the salivary glands:

The salivary glands are controlled by: the autonomic nervous system;
stimulation of parasympathetic nerves tissues the flow of a water fluid rich in
enzymes, while the sympathetic nerves cause the secretion of more viscous fluid
rich in mucus. Both types of nerve cause an increase in blood flow through the
glands, but this is probably an indirect effect rather than a specific influence of
any neurotransmitter on the blood vessels. Secretory activity in the glands,
under autonomic control causes the release of kallikrein an enzyme, which
converts tissue alpha globulins into bradykinin, a peptide with strong
vasodilator properties. Salivary secretion is initiated into a number of reflexes;
the sight, smell or even the thought of food can cause salivation, though only to a
small extent, and the presence of food in the mouth, stimulation of taste
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hydrolysis of starch.
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Amylase secreted by the pancreas into the small intestine continues that
process, but at an alkaline pH, yielding large amounts of the disaccharide
maltose.
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Much disaccharide passes into epithelial cells on the villi of the small intestine
and 1is digested by eight disaccharide-splitting enzymes.
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In addition, the enzyme maltase, located in the luminal membrane of cells in
the wall of small intestine, cleaves maltose to produce two molecules of the
monosaccharide glucose.
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This sugar is then absorbed through the intestinal wall via active contransport
with sodium ions+.
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Secretions of the digestive system: The main secretions of the gut are saliva,
gastric juice, bile, pancreatic juice and the secretion of the intestinal wall
(succus entericus).
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A-salivary glands and functions: Saliva: is secreted by the salivary glands
whose ducts open into the mouth and about 750 ml of saliva is secreted per
day from three pairs of main salivary glands these are : a- The parotid: about
20 % total salivary secretion, while the largest pair of salivary glands, which
produce mostly pure serous watery saliva.

Dy ol (8 gl 8 i A Aulalll 303 G35k e reball - Leitila g Alall 22

ALK Bl 15 dgnai ) nlalll 2030 (o )53 A G0 lall e Ja 750 (M s Las
Ulad a8 it il g edplalll 0a) (e 55 ST sgd el 51800 W Ylea) 9420V ss
e

They show pure serous acini and prominent striated secretory ducts b-
Submandibular: about 70% total salivary secretion, while The largest pair of
salivary glands, which produce mixed compound saliva.
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The acini are mainly serous forming 90% of the acini, there are few mucous
and mixed acini.
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c- Sublingual glands: about 5% total salivary secretion.
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They are mixed compound.
Aalite (S e g8
Contain numerous mucous acini forming 60% of total acini, with some serous
acini.
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d— And a number of small groups of glands cells of the surface of the tongue
and the palate about 5%.
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Controlled the salivary glands: The salivary glands are controlled by: the
autonomic nervous system; stimulation of parasympathetic nerves tissues the
flow of a water fluid rich in enzymes, while the sympathetic nerves cause the
secretion of more viscous fluid rich in mucus.
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Both types of nerve cause an increase in blood flow through the glands, but
this is probably an indirect effect rather than a specific influence of any
neurotransmitter on the blood vessels.
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Secretory activity in the glands, under autonomic control causes the release of
kallikrein an enzyme, which converts tissue alpha globulins into bradykinin, a

peptide with strong vasodilator properties.
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Salivary secretion is initiated into a number of reflexes; the sight, smell or
even the thought of food can cause salivation, though only to a small extent,
and the presence of food in the mouth, stimulation of taste 41
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receptors and the act of chewing are very powerful stimuli to secretion, one of
the most powerful stimuli is chewing candle wax.

Functions of saliva:

Saliva is a water fluid with electrolyte content similar to plasma and a slight
alkaline pH. Its major enzyme is ptyalin an alpha-amylase. It also contains
lysozyme, a non-specific enzyme, which has a protective function, breaking
down bacterial in the mouth, this enzyme is also found in tears, nasal secretion
and other body fluids.

1. Facilitation of swallowing: by moistening and lubricating food bolus.

2. Regulation of water balance: in case of dehydration when secretion is
decreased giving the sensation of thirst drinking.
3. Facilitation of speech: moistening the mouth cavity, tongue, and lips.

4. Cleaning and antibacterial action: saliva washes food remains, which act as
medium for bacteria. In addition, salivary lysozyme (enzyme) destroys bacteria.

5._Excretion: of certain elements, e.g. Pb (lead) Hg (mercury) and I (iodine).
Urea is excreted in saliva in kidney diseases and glucose in severe diabetes
mellitus.

6._Solvent action: Saliva dissolves many food materials so that taste buds in the

tongue can be stimulated.

7. Buffering action: Salivary buffers, e.g. H.CO3z; NaHCO:3 help in neutralizing
acid or alkaline entering the mouth, which is thus protected. Acidity dissolves
enamel and dentine of teeth. Alkalinity helps precipitation of calcium salts
around teeth forming a crust called “Tartar” which helps bacteria to flourish
under it.

8. Dilution of irritating substances and excessively hot or cold food.

9. Regulation of body temperature: in panting animals by evaporation of saliva.
10. Digestion: Salivary amylase digests cooked starch into maltose.

B. Gastric (stomach) secretions and functions:

Within the abdominal cavity, the esophagus enters the stomach. This is a dilated
area of the alimentary canal that participates in both mechanical and chemical
digestion. It divided into four main parts, namely the fundus, body, antrum, and
pylorus

Functional anatomy of the gastric mucosa:
* Gastric mucosa is covered by surface epithelial cells, which secrete a thick,
Viscous, alkaline mucus, forming a gel layer that cover the surface of the
mucosa.

* Gastric mucosa divided into 2 areas: oxyntic mucosa and pyloric gland area.
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receptors and the act of chewing are very powerful stimuli to secretion, one of
the most powerful stimuli is chewing candle wax.
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Functions of saliva: Saliva is a water fluid with electrolyte content similar to
plasma and a slight alkaline pH.
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Its major enzyme is ptyalin an alpha-amylase.
ol Wl 5 bl ga (a3

It also contains lysozyme, a non-specific enzyme, which has a protective
function, breaking down bacterial in the mouth, this enzyme is also found in
tears, nasal secretion and other body fluids.
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Facilitation of swallowing: by moistening and lubricating food bolus.
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Regulation of water balance: in case of dehydration when secretion is
decreased giving the sensation of thirst drinking.
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Facilitation of speech: moistening the mouth cavity, tongue, and lips.

Ol g Gladll g adll iy st Cula 52 BISH Jagds

Cleaning and antibacterial action: saliva washes food remains, which act as
medium for bacteria.
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In addition, salivary lysozyme (enzyme) destroys bacteria.
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Excretion: of certain elements, e.g.
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Pb (lead) Hg (mercury) and 12 (iodine).
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Urea is excreted in saliva in kidney diseases and glucose in severe diabetes
mellitus.
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Solvent action: Saliva dissolves many food materials so that taste buds in the
tongue can be stimulated.

Buffering action: Salivary buffers, e.g.
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H2CO3; NaHCO3 help in neutralizing acid or alkaline entering the mouth,
which is thus protected.
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Acidity dissolves enamel and dentine of teeth.
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Alkalinity helps precipitation of calcium salts around teeth forming a crust
called “Tartar” which helps bacteria to flourish under it.
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Dilution of irritating substances and excessively hot or cold food.
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Regulation of body temperature: in panting animals by evaporation of saliva.
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Digestion: Salivary amylase digests cooked starch into maltose.
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B. Gastric (stomach) secretions and functions: Within the abdominal cavity,
the esophagus enters the stomach.
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This 1s a dilated area of the alimentary canal that participates in both
mechanical and chemical digestion.
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It divided into four main parts, namely the fundus, body, antrum, and pylorus
Functional anatomy of the gastric mucosa: * Gastric mucosa is covered by
surface epithelial cells, which secrete a thick, Viscous, alkaline mucus,
forming a gel layer that cover the surface of the mucosa.
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* Gastric mucosa divided into 2 areas: oxyntic mucosa and pyloric gland area.
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A) Oxyntic mucosa: It lines the fundus and body of the stomach. There are
Gastric pits and gastric glands, which contain:
1. Mucous neck cells, which secrete thin, watery mucus.
2. Parietal oxyntic cells, which secrete HCL and intrinsic factor.
3. Chief cells which secrete pepsinogen.
4. Enterochromaffin like cells, secrete the paracrine histamine which stimulates
Parietal cells.
B). pyloric gland area: It lines the antrum. There are pyloric glands, which
Contain:
1. G cells: secrete the hormone gastrin into the blood which stimulates
Parietal, chief and Enterochromaffin cells.
2. D cells: secrete paracrine somatostatin which inhibits parietal, G and
Enterochromaffin cells.
3. Cells: secrete mucus and small amounts of pepsinogen.
4. Number Cells for acid secretion :
Gastric Secretion:

The stomach produces about three liters of juice per day. There are two main
types of secretion from the glands present in the mucosa of fundus and body
regions of stomach:

1. Hydrochloric acid from the parietal or oxyntic cells of the necks glands.

2. Pepsinogen: from the chief cells in the depth of the glands. Pepsinate is the

Inactive precursor of the enzyme pepsin, a protease which breaks down
proteins to short chains of amino acids (polypeptides).

3. from the antrum region. These include:
a-Mucus (from mucous cells) which helps to protect against digestion .
b- Rennin: This curdles milk and is important in infants.
c- Intrinsic factor, which is essential to the absorption of vitamins.

d- Gastric lipase: This is a weak lipolytic enzyme of optimum pH 5-6 and like

rennin, it acts in the stomach of young. It hydrolyses emulsified fats into
glycerol and fatty acids.
e- Gastrin hormone from the antrum, which has roles in control of gastric

secretion.
Function of gastric juices

a. Function of gastric HCI:
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A) Oxyntic mucosa: It lines the fundus and body of the stomach.
Lgann 53224l £ 18 Glay o 52l Llad) o Lasd) (1

There are Gastric pits and gastric glands, which contain: 1.
1 rle ssind Ay conmall a3l gsaeadl is cllia

Mucous neck cells, which secrete thin, watery mucus.
Ll G, Ualae o ) cidalaall 48 )0 DA

Parietal oxyntic cells, which secrete HCL and intrinsic factor.
oI el el 5 S5 el man 5 Al 3auSpall Ay jaall LAY

Chief cells which secrete pepsinogen.
(O simand) 58 A Al LA

Enterochromaffin like cells, secrete the paracrine histamine which stimulates
Parietal cells.

Alaall LA i o2l (g slasall jadas (alivngll (dla 5 S 5 iYL dgadd LOAY )
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pyloric gland area: It lines the antrum.
DB et a5 A gl 3okl dalaia

There are pyloric glands, which Contain: 1.
1 ide st Al el gl sl lia

G cells: secrete the hormone gastrin into the blood which stimulates Parietal,
chief and Enterochromaftfin cells.

sl DI Gt 15y ol UDIAY Sy 30 ol 3y 5anadl (58 580G DAY

D cells: secrete paracrine somatostatin which inhibits parietal, G and
Enterochromaftin cells.
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Cells: secrete mucus and small amounts of pepsinogen.
O sl a8 e LS g Jalaal) 58 LA

Number Cells for acid secretion : Gastric Secretion: The stomach produces
about three liters of juice per day.

b o b Al A ) g Bamal) 200 s3axall ) 8] ¢+ paaadl 3 8 e A gl LIAT) dae
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There are two main types of secretion from the glands present in the mucosa of
fundus and body regions of stomach: 1.

Shalia g sazall g 8] Jalaall cLiall 832 5o gall 222l (pa & ) AV (e laas ) Ole 5 llia

A Ze-ﬂ.é-“

Hydrochloric acid from the parietal or oxyntic cells of the necks glands.
A ) 2 8 4nan V) 4 )aal)l LAY (e ol ) 65 sael) aea

Pepsinogen: from the chief cells in the depth of the glands.
) laet (853 e gall At I LAY (e s sianend

Pepsinate is the inactive precursor of the enzyme pepsin, a protease which
breaks down proteins to short chains of amino acids (polypeptides).

A gl el a8y SLig g s g Gl a3 Adadil) e ol Balall sa Gl
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3. from the antrum region.

These include: a-Mucus (from mucous cells) which helps to protect against
digestion .

axngd) e Aleall e el (53 (Al WIAY (pe) Llaall - :lgia

b- Rennin: This curdles milk and is important in infants.
ol die age sa 5 ol Ha ol -
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c- Intrinsic factor, which is essential to the absorption of vitamins.

d- Gastric lipase: This 1s a weak lipolytic enzyme of optimum pH 5-6 and like
rennin, it acts in the stomach of young.

o dery i) Jias 6-5 4llie da sen da )2y e a0 dlai g 3 58 5 1522l Ll -0
J\:.a.al\ 3dza

It hydrolyses emulsified fats into glycerol and fatty acids.

Agiad Galeal g o peda () Dlaioall ¢ saall Jlaty o 58

e- Gastrin hormone from the antrum, which has roles in control of gastric
secretion.

Bamall & 3l ) 8 LSail 8 e Al gA g el e cp sl (s pa s

Function of gastric juices a.
T3l 3 jlasll dads g

Function of gastric HCI: 43
43 Bl Al ) 6lS g el (men dda
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1. It changes the inactive enzyme pepsinogen to active pepsin. It provides
optimum pH (1.5-2) for action of pepsin.

2. It has antibacterial action. Gastric juice in normal adult is sterile.

3. It is important for the absorption of calcium, iron and other minerals. HCI
dissolves calcium and prevents its precipitation by alkaline juices present in

the intestine. Iron in presence of HCL and ascorbic acid is changed to the

ferrous form which is the absorbable type of iron.

4.1t causes partial hydrolysis of some food it changes proteins to meta proteins.

5. It causes the release of secretin hormone which necessary to stimulate the
secretion of pancreatic juice and bile flow.

6. It regulates the evacuation of the stomach.

7. It cause curdling and precipitation of milk in the stomach. This helps in

keeping milk exposed for a long time to the action of pepsin of the stomach.
b. Function of pepsin:

1. It is a proteolytic enzyme, which digests proteins into proteoses and peptones
but few or no amino acids are formed and pH of pepsin action is 1.5-2.

2. Pepsin is an endopeptidase; it hydrolyses the peptide linkage in the middle of
protein molecules.

3. It secreted as inactive “pepsinogen” which is activated by HCL

4. Pepsin is also a milk-clotting enzyme in human infants.
c. Function of rennin:

1. Rennin in gastric juice of young animals not found in men (infants or adults).

2. It is called milk-clotting enzyme because it transforms milk caseinogen into
soluble casein, which in the presence of Ca?' is transformed into calcium
caseinate, which is the milk clot or milk crud at PH (5-6).

d. Function of gastric lipase:

1.1t is weak lipolytic enzyme which optimum pH 4-5.

2.Gastric lipase can act in babies where pH of stomach is more suitable (pH 5-6).
e. Function of other gastric enzymes:

1.Lysozyme: is antibacterial enzyme.
2.Urease: This hydrolyses urea into NH3 and CO2.

f. function of Intrinsic factor:

1.1t is secreted by parietal cells from gastric mucosa.
2.1t helps the absorption of vitamin B1> from the intestine.
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It changes the inactive enzyme pepsinogen to active pepsin.
il el il e cps il a3 a8

It provides optimum pH (1.5-2) for action of pepsin.
) Jasl (2-1.5) JiaY) g yuell 85 g

It has antibacterial action.
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Gastric juice in normal adult is sterile.
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It is important for the absorption of calcium, iron and other minerals.
AN Galaall 5 aal) 5 o saallSl) aliaicl aga st g

HCI dissolves calcium and prevents its precipitation by alkaline juices present
in the intestine.
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Iron in presence of HCL and ascorbic acid is changed to the ferrous form
which is the absorbable type of iron.
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4.1t causes partial hydrolysis of some food it changes proteins to meta proteins.
Ui il g g0 Y it g ) Jgag Cum danda¥) Ganad e Sl Jlail o 4

It causes the release of secretin hormone which necessary to stimulate the
secretion of pancreatic juice and bile flow.
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It regulates the evacuation of the stomach.
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It cause curdling and precipitation of milk in the stomach.
Barall (8 a1 cudall A% Cay

This helps in keeping milk exposed for a long time to the action of pepsin of
the stomach.

Bazal & el Jand Al glas il La yre calall o8 8 ac iy 138

Function of pepsin: 1.

T o) Adds

It is a proteolytic enzyme, which digests proteins into proteoses and peptones
but few or no amino acids are formed and pH of pepsin action is 1.5-2.

S (S an Y 81 i i g <l g g g0 () it g ) sy (s e g pll e 39 g8
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Pepsin i1s an endopeptidase; it hydrolyses the peptide linkage in the middle of
protein molecules.

O gl Al e Ja g A adinll dad ) sty ged | Sladiu gay) e Gual)

It secreted as inactive “pepsinogen” which is activated by HCI.
s 5 puell Gaea daud gy adanlii oy (o2 g ladil) e Mo sl JSE e 5k

Pepsin is also a milk-clotting enzyme in human infants.
e e a5 5 Uil

c. Function of rennin: 1.
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Rennin in gastric juice of young animals not found in men (infants or adults).

S aaz ) Jla )l die 3ea g e byl G sall Apaeall 5 jlanll 8 3 g sall Cp
T

It is called milk-clotting enzyme because it transforms milk caseinogen into
soluble casein, which in the presence of Ca2+ is transformed into calcium
caseinate, which is the milk clot or milk crud at PH (5-6).

3535 o8 W 5 el JiE G S Y sl s 535S s 4 sl a0 4 5l s
PH (5-6) e sl s o culall 3 s s 5 ¢ sandSll Gl JS ) J sy +Ca2

d. Function of gastric lipase: 1.1t is weak lipolytic enzyme which optimum pH
4-5.

5-4 Bl A paall A ja g Caimia aall Jlaia g 3 43 ] rganal) Slalll Aada g o

2.Gastric lipase can act in babies where pH of stomach is more suitable (pH 5-

6).
LaeDla ST anall i 5 gl a8 )1 0 68 Cua JUlY) die sanad) Slalll dery of Sy 2
(6-5 S soued A8

e. Function of other gastric enzymes: 1.Lysozyme: is antibacterial enzyme.
et oall aloas a3 8 tan 5l 1 i AY) sanal) ey ) Adida g

2.Urease: This hydrolyses urea into NH3 and CO2.
.CO25NH3 I Lsall Jad e 13a Jany: Syl 2

f. function of Intrinsic factor: 1.1t is secreted by parietal cells from gastric
mucosa.

Basall L;‘L-.IA,‘A\ sLiall (pe dgjlandl LAY 5 5,88 ] Jslall Jalal iy F

2.1t helps the absorption of vitamin B12 from the intestine.
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3.1t lack causes pernicious anemia.
4. It reacts with substances present in certain food and forms the haematinic

principle, essential for the proper formation of R.B.C.
g. Function of neuropoietin:

1. A substance essential for central nervous system nutrition.

2. It is absence causes degeneration of spinal cord as in pernicious anemia.
h. Function of mucin:

1. It forms a protective covering on gastric mucosa to prevent its irritation by
mechanical or chemical factors.

2. It protects gastric mucosa against digestion by pepsin.
3. Viscous, alkaline mucus, forming a gel layer that cover the surface of the

mucosa. It buffers a large quantity of HCI and protects mucosa against it.
Mucin therefore used as a drug for treatment of gastric ulcer.
4. It contains the intrinsic factor. 5. Lubricant.

I. Functions of stomach:

1. Stomach acts as a reservoir for food. Funds contains only gas,
no food. Body muscle layers are thin causing week peristalsis.
So, food is stored without being mixing. Antrum muscle layers
are thicker causing strong peristalsis and food mixing.

2. Stomach mixes the ingested food into a homogenous liquid called chyme”
which is evacuated gradually in small amounts to the delicate duodenum.

3. Absorption of some H:O, alcohol and glucose.
4. Digestive functions done by gastric juice.

5. Gastric juice helps the absorption of many substances e.g. Ca, Fe, and vitamin
B1> from small intestine. Pernicious anemia results from lack of gastric intrinsic
factor helps B, absorption.

J. Factors preventing stomach from digesting itself:

Although the stomach is protein in nature and in contact with proteolytic
enzymes and strong acid, but it is not digested because:

1. Mucus forms a thick layer separating gastric wall from HCI and enzymes
(Mechanical barrier). Also, the protein content of mucus and its slight alkalinity
tends to neutralize and absorb HCI (Chemical barrier).

2. Membranes of gastric mucosal cells are impermeable to H*. Therefore, HCI
cannot penetrate into the cells.

3. Antienzymes exist in gastric mucosal cells.

4. Cells of mucosa are tightly joined together giving no passage for diffusion of
45



3.1t lack causes pernicious anemia.
anall aall 38 iy 4uali 3

It reacts with substances present in certain food and forms the haematinic
principle, essential for the proper formation of R.B.C.
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g. Function of neuropoietin: 1.

1l gl Ashay

A substance essential for central nervous system nutrition.

(SISl manl) Sleall L0514 )5 pmsale

It 1s absence causes degeneration of spinal cord as in pernicious anemia.
Capal) aal) 8 LS Sl Jial) Blaad) ) ke 35

h. Function of mucin: 1.
Ao gl dgk g -

It forms a protective covering on gastric mucosa to prevent its irritation by
mechanical or chemical factors.

Al 4SSl ol sally anagh piad Basall JLalaall o Lial) e Ul sle (K4,

It protects gastric mucosa against digestion by pepsin.
) 335k e aag) e sarall A alaal) cLial) ey

Viscous, alkaline mucus, forming a gel layer that cover the surface of the
mucosa.
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It buffers a large quantity of HCI and protects mucosa against it.
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Mucin therefore used as a drug for treatment of gastric ulcer.
Bzl :\Aﬁ CM ) 93X s grall eail».) Sl

It contains the intrinsic factor.

Lubricant.
G
I.
il
Functions of stomach: 1.
1 :SJ&Aj\ g_ﬂ\.k 9

Stomach acts as a reservoir for food.

plaball & giaS 3ol Jans

Funds contains only gas, no food.
ek aa o0 Y g cdaid Gl e (s siad I saY)

Body muscle layers are thin causing week peristalsis.
‘ér-).\u‘)[\ el o Las 488 ) anall CBLae linha

So, food is stored without being mixing.
AR g3 aladall (35 0 Gl

Antrum muscle layers are thicker causing strong peristalsis and food mixing.
bkl Bls 5 6 g zeadi Y (535 Lae e ST ) clime ciligh () G

Stomach mixes the ingested food into a homogenous liquid called chyme”
which is evacuated gradually in small amounts to the delicate duodenum.
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Absorption of some H20, alcohol and glucose.
S5kl s Jsasll s H20 any paliaial

Digestive functions done by gastric juice.

Banall 5 jliae Lgy a sl il cacag) leall cailla

Gastric juice helps the absorption of many substances e.g.
cJie 3 sall (pe el Galiaid e 3azall 3 jlac aclud

Ca, Fe, and vitamin B12 from small intestine.
A38a o lad¥) (e 12 Gpalid s 2aal) 5 o gaull<l)

Pernicious anemia results from lack of gastric intrinsic factor helps B12
absorption.

126 el paliaial e acbuy 3 gazall J31al Jalall pali oo Gapdl) aal) 58 aay

Factors preventing stomach from digesting itself: Although the stomach is
protein in nature and in contact with proteolytic enzymes and strong acid, but
it 1s not digested because: 1.
Aaia g Lgtiagaday 43388 3 820all O (0 a2 N e 1l aniad e sl aia A Jal sl
1Al QLD aings Y Ll W) egs 8l mnall 5 i g pall Allaall by 1YL

Mucus forms a thick layer separating gastric wall from HCI and enzymes
(Mechanical barrier).

alall) ey 315 ol 55 yuell man ¢ Bamall Jan Joaih ASpam il Ll (S
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Also, the protein content of mucus and its slight alkalinity tends to neutralize
and absorb HCI (Chemical barrier).

s pabiaial gl ) Jaay Addlall 518 5 Talaall 8 oy gl (5 g of LS
(el Jalall) el ) 4S5 Hnel

@xFxBot Ao 5 MJ:J' | (45) iada


https://t.me/xfxbot
https://t.me/xfxbot

Membranes of gastric mucosal cells are impermeable to H+.
AH Jaiiie ye 3axall o dpdalall LAY dusel

Therefore, HCI cannot penetrate into the cells.
DAY 3 58 el iS5 suel pmanl Say Y (el

Antienzymes exist in gastric mucosal cells.
sanall o Aullad) LAY 8 cilay 33y claliae aa i

Cells of mucosa are tightly joined together giving no passage for diffusion of
45
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materials from gastric lumen to mucosa.
5. Continuous removal and regeneration of mucosal epithelium every 1-3 days.
6. Alkaline pH of stomach cells is unsuitable for pepsin activity.

7. Enzymes and HCI are formed in secretory mucosal cells in isolated vacuoles
or canaliculated and do not mix with cell protoplasm.

8. Gastric mucosal cells are not permeable to pepsin in stomach lumen.

9. Urease enzyme exists in large amount in gastric mucosa. It hydrolyses urea
into NHz and CO2. NHs neutralizes any HCI, which may enter the gastric cells.

c-The small intestine juices and functions:

Properties Small intestine:

1. Most digestion of food and absorption of nutrients and water take place in the
small intestine. In addition, formed from 3 regions: (duodenum, jejunum, and
ileum).

2. A lengthy stretch of gut between the stomach and the large intestine.

3. A human's small intestine is only about 4cm in diameter, but it is 7-8m long.
4. This long length provides a large total surface area for absorbing nutrients,
but a more significant enlargement comes from convolutions and minute
projections of the inner gut surface.

5. On the ridges and folds of the inner intestinal wall, thousands of tiny,
fingerlike villi project from each square centimeter of the mucosa, giving it
appearance of velvet to the unaided eye.

6. Both the folds and the villi are covered by epithelial cells, each bearing
numerous microvillus. These minute projections are packed at a density of
200000 per square millimeter and extend the surface area of the intestinal folds
and villi by a factor of 20.

7. The inner wall of the human small intestine thus has a total surface area of
some 250 m?- the size of a tennis court, the result is that daily about 17billion
cells weighing about 250 g pass into the intestinal lumen.

8. The first 30 cm of the human small intestine make up the duodenum, a region
devoted solely to digestion.

9. The next 3m segment of the human small intestine is the jejunum, and the
final 4m segment is the ileum; both carry out absorption of nutrients to ileocecal
valve.

10. The duodenum contains many digestive enzymes, some of these enzymes are
secreted by glands in the duodenal mucosa; others are secreted in the pancreas
and liver and flow into the duodenum through hepato pancreatic duct.

12. In the jejunum and ileum, amino acids, sugars, fatty acids, nucleic acid
bases, minerals,

and water are absorbed from the chime across to the surfaces of the epithelial
villi,

The small intestine juices:
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materials from gastric lumen to mucosa.
hlaal Ll ) sanall Caysad a3 sl

Continuous removal and regeneration of mucosal epithelium every 1-3 days.
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Alkaline pH of stomach cells is unsuitable for pepsin activity.
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Enzymes and HCI are formed in secretory mucosal cells in isolated vacuoles
or canaliculated and do not mix with cell protoplasm.
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Gastric mucosal cells are not permeable to pepsin in stomach lumen.
Bamall Caygat 8 el 33400 e Baeall 8 AhlA) LA

Urease enzyme exists in large amount in gastric mucosa.
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It hydrolyses urea into NH3 and CO2.
.CO25NH3 M Ll dalat 2 8

NH3 neutralizes any HCI, which may enter the gastric cells.
Banall LA Y Jay a8 el )5S paa (mes g) 2 NH3 o

C-The small intestine juices and functions:
: Lgailda 5 5 A3dal) claal) O lae -

Properties Small intestine: 1.
1 :AasN sl ailad

Most digestion of food and absorption of nutrients and water take place in the
small intestine.
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In addition, formed from 3 regions: (duodenum, jejunum, and ileum).
(8 5 cailall ¢ yie Y1) s 3hlie 3 (e 0sSH eclld ) ddlaYly

A lengthy stretch of gut between the stomach and the large intestine.
Adaalal) elaal g samall u el (e i oo )il

A human's small intestine is only about 4cm in diameter, but it is 7-8m long.
6 8-7 (N el sl Joay Laiy eJa o 4 ) ga oD A8 e laal) plad aly

This long length provides a large total surface area for absorbing nutrients, but
a more significant enlargement comes from convolutions and minute
projections of the inner gut surface.
g5 (ST AR pealiall Galiaial 5 S dlea) duatans abie Jyghal) Jskal 138 i sy
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On the ridges and folds of the inner intestinal wall, thousands of tiny,
fingerlike villi project from each square centimeter of the mucosa, giving it
appearance of velvet to the unaided eye.
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Both the folds and the villi are covered by epithelial cells, each bearing
numerous microvillus.
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These minute projections are packed at a density of 200000 per square
millimeter and extend the surface area of the intestinal folds and villi by a
factor of 20.
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The inner wall of the human small intestine thus has a total surface area of
some 250 m2- the size of a tennis court, the result is that daily about 17billion
cells weighing about 250 g pass into the intestinal lumen.
conii Gale anay (gf - L ye 1 510 250 (s Al 48800 LU A1) Jasdl dalie gl
ol g g () Wl 2 250 (o 35 Al Jle 17 (G om Gasy e 4l (o Aol

The first 30 cm of the human small intestine make up the duodenum, a region
devoted solely to digestion.
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The next 3m segment of the human small intestine is the jejunum, and the final
4m segment is the ileum; both carry out absorption of nutrients to ileocecal
valve.
sk dlll e e jall g cailall g Ay bl 28800 ¢ laal) e bl 3 alsh Al U ¢ 3l
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The duodenum contains many digestive enzymes, some of these enzymes are
secreted by glands in the duodenal mucosa; others are secreted in the pancreas
and liver and flow into the duodenum through hepato pancreatic duct.
ik e ey Y1 038 Giany I iy cacalll ey Y1 (a 0al e e BV (6 iy
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In the jejunum and ileum, amino acids, sugars, fatty acids, nucleic acid bases,
minerals, and water are absorbed from the chime across to the surfaces of the
epithelial villi.
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The small intestine juices: 46
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The small intestine juices, this is a watery, slightly alkaline fluid. It
contains the following enzymes, which work efficiently at an optimum (pH
of about 8.3) due to NaHCO3z and contains enzymes:

1- Glucosidases: which split disaccharides into monosaccharide, these include:

A). Maltase splits maltose (malt sugar) into two molecules of glucose.
B) Sucrase acts on sucrose (cane sugar) converting it into glucose and fructose.
C) Lactase converts lactose (milk sugar) into glucose and galactose. This
enzyme synthesized, by baby mammals but not by most adults, since they
usually cease drinking milk at the time of weaning.
Il -Esterase: intestinal lipase hydrolyses fats into glycerol and fatty acids.
I11-Peptidases: These include two main categories:
a- Erepsin, which, includes a number of different enzymes:
1. Carboxypeptidase separate only amino acids at free COOH group
2. Amino peptidase: separates only amino acids at a free NH: group.
3. Dipeptidase: splits into 2 separate amino acids.
b-Some enzymes: (Nucleases) which change nucleic acids into pentose molecules

e.g. ribonuclease and deoxyribonuclease.
c- Phosphates enzyme: Acts on phosphoglyceric acid and hexosephosphate.
D. The large intestine and functions: Large intestine (L.I) is divided into:

1. Proximal colon: from caecum to middle of transverse colon. It is for
Absorption of water and electrolytes.

2. Distal colon: from middle of transverse colon to junction of pelvic colon with
rectum, it is for storage and,

3. Rectum and anal canal, for defecation.

The human large intestine is a sizable segment of the gut, with a diameter of
about 6.5cm and a length of 2m. The large intestine is joined to the small
intestine near a blind- ended sac, the cecum. The human cecum and its fingerlike
extension, the appendix, are nonfunctional as storage sites and are probably
evolutionary remnants. From its junction with the small intestine, the large
intestine forms a squares configuration around the folds of the small intestine,
called the colon; it ascends the right side of the abdominal cavity, crosses to the
left, and then descends, the ascending, transverse, and descending colon. The
descending colon terminates in the rectum, which leads to the anus, the exit
point of the entire alimentary canal.

The large intestine plays the following functions:

1. Digestion: In carnivorous animals, the large intestine is short
and less important in digestion, but in herbivorous animals, it is
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The small intestine juices, this is a watery, slightly alkaline fluid.
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It contains the following enzymes, which work efficiently at an optimum (pH
of about 8.3) due to NaHCO3 and contains enzymes: 1- Glucosidases: which
split disaccharides into monosaccharide, these include: A).
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Maltase splits maltose (malt sugar) into two molecules of glucose.
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B) Sucrase acts on sucrose (cane sugar) converting it into glucose and
fructose.
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C) Lactase converts lactose (milk sugar) into glucose and galactose.
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This enzyme synthesized, by baby mammals but not by most adults, since they
usually cease drinking milk at the time of weaning.
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IT -Esterase: intestinal lipase hydrolyses fats into glycerol and fatty acids.
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III-Peptidases: These include two main categories: a- Erepsin, which, includes
a number of different enzymes: 1.
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Carboxypeptidase separate only amino acids at free COOH group 2.
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Amino peptidase: separates only amino acids at a free NH2 group.
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Dipeptidase: splits into 2 separate amino acids.

b-Some enzymes: (Nucleases) which change nucleic acids into pentose
molecules e.g.
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ribonuclease and deoxyribonuclease.
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c- Phosphates enzyme: Acts on phosphoglyceric acid and hexosephosphate.
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D. The large intestine and functions: Large intestine (L.I) is divided into: 1.
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Proximal colon: from caecum to middle of transverse colon.
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It is for Absorption of water and electrolytes.
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Distal colon: from middle of transverse colon to junction of pelvic colon with
rectum, it is for storage and, 3.
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Rectum and anal canal, for defecation.
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The human large intestine is a sizable segment of the gut, with a diameter of
about 6.5cm and a length of 2m.
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The large intestine is joined to the small intestine near a blind- ended sac, the
cecum.
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The human cecum and its fingerlike extension, the appendix, are nonfunctional

as storage sites and are probably evolutionary remnants.
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From its junction with the small intestine, the large intestine forms a squares
configuration around the folds of the small intestine, called the colon; it
ascends the right side of the abdominal cavity, crosses to the left, and then
descends, the ascending, transverse, and descending colon.
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The descending colon terminates in the rectum, which leads to the anus, the
exit point of the entire alimentary canal.
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The large intestine plays the following functions: 1.
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Digestion: In carnivorous animals, the large intestine is short and less
important in digestion, but in herbivorous animals, it is 47
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long and plays a vital role in digestion of cellulose by the rich
bacterial flora, which inhabits its lumen. Bacteria are capable of
breaking down cellulose producing simple components, which
are easily absorbed by the large intestine. In addition, bacteria
are able to synthesize amino acids from carbohydrates and non-
protein nitrogen amino acids and incorporate them in their own
protoplasm.

2. Absorption:

The large intestine absorbs water, minerals, and forms the feces. As chyme
Is moved along by peristaltic waves, minerals diffuse or are actively
transported from the chyme across the epithelial surface of the large
intestine. Water follows osmotically and is returned to the lymph and
blood. When water absorption is disrupted, diarrhea results; the waste
passes too quickly and is eliminated as watery feces. When fecal matter
moves too slowly and becomes excessively dehydrated, constipation
results. From 1000 cc of fluid chyme passing daily through the ileocaecal
sphincter, 850 cc. water are absorbed in L.I. mainly caecum and ascending
colon. Glucose, H-0O, alcohol and electrolytes can be absorbed from colon
by slow rectal enema. This is useful in rectal feeding. Absorption of H.O,
its loss in stools, and thus protect against dehydration which results from
excessive H20O loss, e.g. in diarrhea.

3. Secretion of Mucin:

This is only secretion of large intestine by mechanical and chemical irritation.
Mucus secretion helps in protecting the mucosa from solid stools. Binding and
lubricating the faecal particles. Neutralizing the acids resulting from bacterial
fermentation.

4. Synthesis of vitamins: e.g. vitamins K and B -complex by bacteria in colon:

Many bacterial species, including E. coli, exist symbiotically in the large
intestine. Housed in a warm, moist environment, millions of these cells can
consume food materials that resisted digestion previously. As the same time,
they secrete amino acids, vitamin K, and vitamin B, which the host absorbs
along with minerals and water. Use of intestinal antibiotics kills these bacteria
leading to vitamin deficiencies. Therefore, vitamins, particularly B-complex
should be given with these drugs.

5. Excretion: Heavy metals, e.g. Hg, Pb and Bi are excreted from blood through

large intestine. Salts of Ca, Hg and POs in stool are not excreted from blood but
not come from food salts unabsorbed from intestine.

6. Storage of faeces:
The last portion of the large intestine is an expandable storage chamber, the
rectum, which holds feces until they are eliminated.
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long and plays a vital role in digestion of cellulose by the rich bacterial flora,
which inhabits its lumen.
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Bacteria are capable of breaking down cellulose producing simple
components, which are easily absorbed by the large intestine.
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In addition, bacteria are able to synthesize amino acids from carbohydrates and
non-protein nitrogen amino acids and incorporate them in their own
protoplasm.
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Absorption:
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The large intestine absorbs water, minerals, and forms the feces.
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As chyme is moved along by peristaltic waves, minerals diffuse or are actively
transported from the chyme across the epithelial surface of the large intestine.
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Water follows osmotically and is returned to the lymph and blood.

When water absorption is disrupted, diarrhea results; the waste passes too
quickly and is eliminated as watery feces.
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When fecal matter moves too slowly and becomes excessively dehydrated,
constipation results.
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From 1000 cc of fluid chyme passing daily through the ileocaecal sphincter,
850 cc.
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water are absorbed in L.I.

mainly caecum and ascending colon.
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Glucose, H20, alcohol and electrolytes can be absorbed from colon by slow
rectal enema.
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This 1s useful in rectal feeding.
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Absorption of H20, its loss in stools, and thus protect against dehydration
which results from excessive H20 loss, e.g.
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Secretion of Mucin:
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This 1s only secretion of large intestine by mechanical and chemical irritation.
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Mucus secretion helps in protecting the mucosa from solid stools.
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Binding and lubricating the faecal particles.

o Sl s s g day

Neutralizing the acids resulting from bacterial fermentation.
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Synthesis of vitamins: e.g.
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vitamins K and B -complex by bacteria in colon: Many bacterial species,
including E. coli, exist symbiotically in the large intestine.
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Housed 1n a warm, moist environment, millions of these cells can consume
food materials that resisted digestion previously.
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As the same time, they secrete amino acids, vitamin K, and vitamin B, which
the host absorbs along with minerals and water.
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Use of intestinal antibiotics kills these bacteria leading to vitamin deficiencies.
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Therefore, vitamins, particularly B-complex should be given with these drugs.
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Excretion: Heavy metals, e.g.

Hg, Pb and Bi are excreted from blood through large intestine.
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Salts of Ca, Hg and PO4 in stool are not excreted from blood but not come
from food salts unabsorbed from intestine.

2Ol (e Y LeaSTg aall (e 3l 833 5 sall PO4 s (32530 5 a ssnallSU =l 21 a0 5 Y
slaaY) e Laiiaall ye alakall

Storage of faeces: The last portion of the large intestine is an expandable
storage chamber, the rectum, which holds feces until they are eliminated.
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7. Defeacation: to get rid of faeces:

Feces are composed primarily of water and of great numbers of dead
bacteria, undigested food such as plant fibers, debris from sloughed-off
cells, and other waste products. Strong peristaltic contractions of the large
intestines smooth muscle layer and a defecations reflex lead to the
expulsion of the semisolid feces.

E-Secretions of the pancreas:

The pancreas from a Greek word meaning all secreting has both
endocrine and exocrine secretions, that is leaf-shaped and that sits just
ventral to the stomach. From the acini of the pancreas, it produces a
number of inactive precursors of enzyme, and flow into the duodenum
through the pancreatic ducts, these secretions including:

1. Trypsinogen:

It is an inactive enzyme converted into active trypsin by the
enterokinase of the duodenum. It acts in alkaline medium of optimum pH
ranging from 8-9. It converts proteins or peptones into di, tri or
polypeptides having two, three, or more amino acids in their respective
molecules.

2. Chymotrypsinogen is actives by trypsin:

It acts on the peptide links containing the COOH group of the amino
acids phenylalanine and tyrosine. The final products are similar to those
of trypsin.

3. Pro carboxypeptidase's, catalyses the splitting of the peptide linkage adjacent
to the free carboxyl group.

4. Glycosidase, glucosidase (pancreatic amylase) hydrolyses starch into maltose.

5. Esterases, :

Pancreatic lipase is a fat splitting enzyme, which hydrolyses the links between
glycerol and fatty acids to release these substances in the duodenum. Its
optimum pH is about 7.0 and is activated by the bile salts. The fatty acids
combine with alkali to from soap, it is essential for absorption.

6. Aqueous fluid:

Contain electrolytes including bicarbonate, which helps to neutralize the acid
produced by the stomach. Stimulation: Pancreatic secretion has a small
cephalic phase in which entry of food to higher levels of the system stimulates
the vagus and initiates secretion of a watery enzyme —rich fluid. This represents
stimulation of the acini. However, the most important past of pancreatic control
Is by hormones produced by the duodenal mucosa.

Digestion of fats and lipid:
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Defeacation: to get rid of faeces:

)l e alil - da gail)

Feces are composed primarily of water and of great numbers of dead bacteria,
undigested food such as plant fibers, debris from sloughed-off cells, and other
waste products.

Aa gngall e A3V g (Apall LKAl (e s S daet g elall e J5¥) Hliall 8 )l oS5
La e la e g cddaluiall LDAY aUas 5 cdilal) LY e

Strong peristaltic contractions of the large intestines smooth muscle layer and
a defecations reflex lead to the expulsion of the semisolid feces.
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E-Secretions of the pancreas: The pancreas from a Greek word meaning all
secreting has both endocrine and exocrine secretions, that is leaf-shaped and
that sits just ventral to the stomach.
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From the acini of the pancreas, it produces a number of inactive precursors of
enzyme, and flow into the duodenum through the pancreatic ducts, these
secretions including: 1.
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Trypsinogen: It is an inactive enzyme converted into active trypsin by the
enterokinase of the duodenum.
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It acts in alkaline medium of optimum pH ranging from 8-9.
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It converts proteins or peptones into di, tri or polypeptides having two, three,
or more amino acids in their respective molecules.
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Chymotrypsinogen is actives by trypsin: It acts on the peptide links containing
the COOH group of the amino acids phenylalanine and tyrosine.
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The final products are similar to those of trypsin.
e AL Aalal ol AL Al cilatial

Pro carboxypeptidase's, catalyses the splitting of the peptide linkage adjacent
to the free carboxyl group.
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Glycosidase, glucosidase (pancreatic amylase) hydrolyses starch into maltose.
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Esterases, : Pancreatic lipase is a fat splitting enzyme, which hydrolyses the
links between glycerol and fatty acids to release these substances in the
duodenum.
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Its optimum pH is about 7.0 and is activated by the bile salts.
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The fatty acids combine with alkali to from soap, it is essential for absorption.
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Aqueous fluid: Contain electrolytes including bicarbonate, which helps to
neutralize the acid produced by the stomach.
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Stimulation: Pancreatic secretion has a small cephalic phase in which entry of
food to higher levels of the system stimulates the vagus and initiates secretion
of a watery enzyme —rich fluid.
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This represents stimulation of the acini.
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However, the most important past of pancreatic control is by hormones
produced by the duodenal mucosa.
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Digestion of fats and lipid: 49
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Hydrolysis of triglyceride into monoglyceride and free fatty acids is
accomplished predominantly by pancreatic lipase.

E-The liver:

The liver is a large organ situated in the upper right part of the abdomen.

The liver is located in the upper right-hand portion of the abdominal cavity,
beneath the diaphragm, and on top of the stomach, right kidney, and intestines.

Shaped like a cone, the liver is a dark reddish-brown organ that weighs about 3
pounds.

There are two distinct sources that supply blood to the liver, including the
following:

« Oxygenated blood flows in from the hepatic artery
« Nutrient-rich blood flows in from the hepatic portal vein

The liver consists of two main lobes. Both made up of eight segments that consist
of 1,000 lobules (small lobes). These lobules connected to small ducts (tubes) that
connect with larger ducts to form the common hepatic duct. The common
hepatic duct transports the bile made by the liver cells to the gallbladder and
duodenum (the first part of the small intestine) via the common bile duct.

The liver has great functional significance:

1. Production of bile: The bile is secreted by the liver and stored in the gall
bladder; it used in the small intestine for digestion of food. Bile, a watery
electrolyte- rich fluid that has no enzymes, but contains (bile salts and
pigments) bile salts, which are important in emulsifying fats and bile
pigments, which are essentially an excretory product.

2. Glycogenesis: It means the conversion of excess glucose into its inert state,
glycogen, which is stored in the liver as reserve food.

3. Glycogenlysis: The glycogen stored in the liver can be broken down to
glucose and released into the circulation a response to hypoglycemia or by
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Hydrolysis of triglyceride into monoglyceride and free fatty acids is
accomplished predominantly by pancreatic lipase.
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F-The liver: The liver is a large organ situated in the upper right part of the
abdomen.
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The liver is located in the upper right-hand portion of the abdominal cavity,
beneath the diaphragm, and on top of the stomach, right kidney, and intestines.
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Shaped like a cone, the liver is a dark reddish-brown organ that weighs about 3
pounds.
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There are two distinct sources that supply blood to the liver, including the
following: [1Oxygenated blood flows in from the hepatic artery [/ Nutrient-
rich blood flows in from the hepatic portal vein The liver consists of two main
lobes.
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Both made up of eight segments that consist of 1,000 lobules (small lobes).
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These lobules connected to small ducts (tubes) that connect with larger ducts
to form the common hepatic duct.
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The common hepatic duct transports the bile made by the liver cells to the
gallbladder and duodenum (the first part of the small intestine) via the
common bile duct.
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The liver has great functional significance: 1.Production of bile: The bile is
secreted by the liver and stored in the gall bladder; it used in the small
intestine for digestion of food.
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Bile, a watery electrolyte- rich fluid that has no enzymes, but contains (bile
salts and pigments) bile salts, which are important in emulsifying fats and bile
pigments, which are essentially an excretory product.
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2.Glycogenesis: It means the conversion of excess glucose into its inert state,
glycogen, which is stored in the liver as reserve food.
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3.Glycogenlysis: The glycogen stored in the liver can be broken down to
glucose and released into the circulation a response to hypoglycemia or by 50
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the action of the hormones adrenaline (as part of the fight or flight
mechanism, preparing the body for excretion) and glucagon, a pancreatic
hormone.

4. Conversion of poisonous ammonia to urea (urea is the end product of
protein metabolism) by the following: Deamination The amino group
(NH2) removed from the amino acids, resulting in the production of
ammonia, which converted into urea. It carried out by the liver cells. Any
excess amino groups converted to urea, a relatively harmless substance
that easily excreted by the kidneys.

5. Detoxification: The liver has two main pathways for detoxification:

(A).There may be specific enzymes for breaking down particular
substances, such as ethanol dehydrogenase, which breaks down alcohol;
(B).The liver may use a non-specific process of conjugation, in which a
potentially toxic molecule becomes joined onto glucose molecule by the
enzyme glucuronyl transferases to form a glucuronide.

6. Excretion: The liver produces the excretory products such as urea and
other nitrogenous wastes and bile pigments.

7. Haemopoiesis: During embryonic stage, the erythrocytes (red blood
corpuscles) are produced by the liver the tissues which form the blood
corpuscles of vertebrates are called haemopoietic tissues and the process
of formation of corpuscles is haemopoiesis . In adult frog, blood protein
the fibrinogen produced by the liver cell.

8. Destruction of red blood corpuscles (dead R.B.C.):
a-The old worn out red blood corpuscles are broken down in the liver cells

(kupffer Cells) and transferred to the alimentary canal along with the bile.
This is the Pathway followed by the breakdown products of hemoglobin.
The protein part of molecule is recovered for the body’s amino acid pool.

b-The haem ring split to form a straight chain of porphyrins. This product

Is insoluble in water but circulates bound to a protein, it cannot be
excreted in the urine in this form. The liver cells take up the molecule,
called bilirubin (unconjugated), and form the water — soluble pro duct
bilirubin glucnronide, which is then actively secreted into the bile
canaliculi. Some of this conjugated bilirubin escapes into the blood and
can be exerted by the kidney; some of the bilirubin appearing in the bile is
reabsorbed by the intestine, travels in the portal blood and is rescreted by
the liver; and some of the conjugated bilirubin in the gut is broken down
by bacteria to urobilinogen, which is reabsorbed and appears in the urine
any bilirubin remaining in the faeces (giving them their characteristic
color) are called stercbilnogen.

9. Blood clotting (Regulating blood clotting): The liver produces blood
proteins, heparin and fibrinogen. Heparin Checks the clotting of blood
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the action of the hormones adrenaline (as part of the fight or flight mechanism,
preparing the body for excretion) and glucagon, a pancreatic hormone.
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4.Conversion of poisonous ammonia to urea (urea is the end product of protein
metabolism) by the following: Deamination The amino group (NH2) removed
from the amino acids, resulting in the production of ammonia, which
converted into urea.
Lo Gk o (s DY el il o Lyl Ly ) Aol L) s 4
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It carried out by the liver cells.

Any excess amino groups converted to urea, a relatively harmless substance
that easily excreted by the kidneys.
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5.Detoxification: The liver has two main pathways for detoxification:
(A).There may be specific enzymes for breaking down particular substances,
such as ethanol dehydrogenase, which breaks down alcohol; (B).The liver may
use a non-specific process of conjugation, in which a potentially toxic
molecule becomes joined onto glucose molecule by the enzyme glucuronyl
transferases to form a glucuronide.
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6.Excretion: The liver produces the excretory products such as urea and other
nitrogenous wastes and bile pigments.
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7.Haemopoiesis: During embryonic stage, the erythrocytes (red blood
corpuscles) are produced by the liver the tissues which form the blood
corpuscles of vertebrates are called haemopoietic tissues and the process of
formation of corpuscles is haemopoiesis .
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In adult frog, blood protein the fibrinogen produced by the liver cell.
A Al 4aiD Al (o s il g aal) (g 5 (@l g aaial) S
8.Destruction of red blood corpuscles (dead R.B.C.
(33 R.B.C) s/ el ol iy S 205 8

): a-The old worn out red blood corpuscles are broken down in the liver cells
(kupfter Cells) and transferred to the alimentary canal along with the bile.
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This 1s the Pathway followed by the breakdown products of hemoglobin.
(O sl Ol dniy (3 leal) 5a 134

The protein part of molecule is recovered for the body’s amino acid pool.
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b-The haem ring split to form a straight chain of porphyrins.
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This product is insoluble in water but circulates bound to a protein, it cannot
be excreted in the urine in this form.
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The liver cells take up the molecule, called bilirubin (unconjugated), and form
the water — soluble pro duct bilirubin glucnronide, which is then actively
secreted into the bile canaliculi.
g pSsle g plull aeiie JSE g ¢(O ) ) g bl (ansal) o5 5al) 280 LA AT
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Some of this conjugated bilirubin escapes into the blood and can be exerted by
the kidney; some of the bilirubin appearing in the bile is reabsorbed by the
intestine, travels in the portal blood and is rescreted by the liver; and some of
the conjugated bilirubin in the gut 1s broken down by bacteria to urobilinogen,
which is reabsorbed and appears in the urine any bilirubin remaining in the
faeces (giving them their characteristic color) are called stercbilnogen.
s st 5ile] | KU o 558 0 s ol Y ) i ) 138 (e (s e
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Blood clotting (Regulating blood clotting): The liver produces blood proteins,
heparin and fibrinogen.
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Heparin Checks the clotting of blood 51
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inside the blood vessels while fibrinogen helps in the blood clotting when
any part of the body is injured.

10. Resisting infections by making immune factors and removing bacteria from the
bloodstream by the following phagocytosis: The liver cells kill harmful
bacteria and eliminate foreign substances by producing antitoxins and
antibodies.

11. Production of heat: Due to the high metabolic activities of the liver,
enough heat generated which is essential for maintaining Optimum blood
temperature.

12.Synthesis of Vitamin: The liver synthesizes the important vitamin A,
which produced from a raw substance.

13.Formation of lymph: It is center for the formation of the lymph.
14.Storage of iron and copper: It also helps in the storage of iron and copper.

15.Storage of excess water: Liver stores excess of water temporarily for
regulates the volume and viscosity of blood.

16.Regulation of blood levels of amino acids, which form the building blocks
of proteins

17.When the liver has broken down harmful substances, excreted into the bile or
blood. Bile enter the intestine and leave the body in the form of feces. Blood
filtered out by the kidneys, and leave the body in the form of urine.

Control of Enzyme Secretion and gut Activity:

If you are like most people, simply thinking about whatever most delights your
palate will bring on a flaw of saliva and gastric juices, ready to digest the
Imaginary delicacy.

What controls the release of enzyme when feeding is imminent?

1. Investigations have revealed that impulses from the brain stimulate
secretion of saliva and gastric juices at the sight or smell of food.

2. A branch of the vague nerve stimulates cells in the stomach to secrete a
digestive hormone called gastrin into the blood stream.

3. The gastrin that causes the gastric glands in the stomach wall to secrete
HCL and pepsinogen.

4. When food reaches the stomach. It stimulates further gastric secretion.

5. When chyme from the stomach reaches the duodenum, the acid in chyme
causes the digestive hormone secretin to be secreted (From the wall of
duodenum), and the proteins and the fats in chyme cause intestinal cells to
release to digestive hormone cholecystokinin (CCK).

6. Both hormones (secretin and cholecystokinin hormones) causes:

a. Slow contractions of the gut’s smooth muscle layer so that food
will be passed along more slowly and fats can be fully digested
and absorbed.
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inside the blood vessels while fibrinogen helps in the blood clotting when any
part of the body is injured.
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10.Resisting infections by making immune factors and removing bacteria from
the bloodstream by the following phagocytosis: The liver cells kill harmful
bacteria and eliminate foreign substances by producing antitoxins and
antibodies.
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Production of heat: Due to the high metabolic activities of the liver, enough
heat generated which is essential for maintaining Optimum blood temperature.

a9 530 all e (A L a6 ST A A Ahiil) s 13 ) jall 2L
.#\eﬂ\ﬁj\ﬁﬁjd&kﬁﬂg)}‘}.b

12.Synthesis of Vitamin: The liver synthesizes the important vitamin A, which
produced from a raw substance.
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13.Formation of lymph: It is center for the formation of the lymph.

calll (oSS pe ga gr Caalll (S5 13

14.Storage of iron and copper: It also helps in the storage of iron and copper.
cosladll sl 50 8 aelin LS Guladll g sl 0 385 14

15.Storage of excess water: Liver stores excess of water temporarily for
regulates the volume and viscosity of blood.
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16.Regulation of blood levels of amino acids, which form the building blocks
of proteins 17.When the liver has broken down harmful substances, excreted
into the bile or blood.

Ledie 17 .lig g bl ) clidl) JS ) g canll 3 i) (alealY) il giuse andaii 16
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Bile enter the intestine and leave the body in the form of feces.
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Blood filtered out by the kidneys, and leave the body in the form of urine.
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Control of Enzyme Secretion and gut Activity: If you are like most people,
simply thinking about whatever most delights your palate will bring on a flaw
of saliva and gastric juices, ready to digest the imaginary delicacy.
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What controls the release of enzyme when feeding 1s imminent?
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1.Investigations have revealed that impulses from the brain stimulate secretion

of saliva and gastric juices at the sight or smell of food.
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2.A branch of the vague nerve stimulates cells in the stomach to secrete a
digestive hormone called gastrin into the blood stream.
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3.The gastrin that causes the gastric glands in the stomach wall to secrete HCL
and pepsinogen.
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4.When food reaches the stomach.
3aall ) ekl Jpn g 2ic 4

It stimulates further gastric secretion.
Banall 318 e 3 3all sy 4

5.When chyme from the stomach reaches the duodenum, the acid in chyme
causes the digestive hormone secretin to be secreted (From the wall of
duodenum), and the proteins and the fats in chyme cause intestinal cells to
release to digestive hormone cholecystokinin (CCK).
I b sl b 2 sl manl iy ¢ e SEY1 ) B3mll (o (5l Jomy Lotie 5
(2 Bsa gall O saall g Sl 5 pall a5 (e (V) aa ga) asdagdl Jleadl 050 0
((CCK) S sl S anagll () g0 el 43 gall LAY (33Ul (8 (a 5aS)

6.Both hormones (secretin and cholecystokinin hormones) causes: a.Slow
contractions of the gut’s smooth muscle layer so that food will be passed along
more slowly and fats can be fully digested and absorbed.
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b. In addition, secretin hormone causes the pancreas to secrete
bicarbonate this neutralizes the acid in chyme.

c. And (CCK) causes the pancreas to secrete fluid rich in protein
digesting enzyme.

7. Intestinal cells secrete at least six additional hormones to control the
stomach and pancreas. One of the most interesting is vasoactive
intestinal peptide (VIP), a hormone secreted by the duodenum when
fats are present in its lumen.

a. VIP increases secretion of pancreatic juice and inhibits secretion of
gastric juice (and gastrin), among other actions.

b. VIP, secretin, CCK, and several other hormones are synthesized in
the intestine, and in specific sites in the brain, and are considered
neuropeptides.

Properties of enzymes:

1. The enzymes are effective in very small amount.
2. They usually remain unchanged during the reaction.

3. Enzymes are highly unstable substances and inactivated by high
temperature, very alkaline or acidic medium.

4. Enzymes normally have no effect on the equilibrium of a reversible
chemical reaction; they only accelerate it until it reaches the equilibrium.

5. Enzymes display great specificity for only particular chemical reaction.

6. The optimum temperature of enzymes varies from 30°C to 45°C. Enzyme
destroyed at too low and too high temperature.

7. The enzymes are colloidal in nature.

8. Most of the enzymes are soluble in water or salt solutions and glycerin.
9. Enzymes precipitated from their solutions by absolute alcohols.
10.Enzymes are a specialist in its own particular field.

11.The activity of unenzymes by the presence of certain ions in small quantities
such as calcium and magnesium, which are termed as co- enzymes.

12.Poisonous substances like chloroform, ether, etc, never interfere with the
action of the enzymes the enzyme is not killed by such poisons. For this
reason, these substances are employed to preserve enzyme extracts.

13.All the digestive enzyme are hydrolyses, (addition of water to the substrate
and thereby initiate the splitting of the molecule, a hydrolytic cleavage).
Mechanisms of secretion:

A — Protein:

1. Protein secreted by the salivary glands and the pancreas. Theses glands are
arranged in acini (meaning bushes of grapes) in which a group of cells
surrounds a central lumen into which they secrete their products.

53



b.In addition, secretin hormone causes the pancreas to secrete bicarbonate this
neutralizes the acid in chyme.
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c.And (CCK) causes the pancreas to secrete fluid rich in protein digesting
enzyme.
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7.Intestinal cells secrete at least six additional hormones to control the stomach
and pancreas.
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One of the most interesting is vasoactive intestinal peptide (VIP), a hormone
secreted by the duodenum when fats are present in its lumen.
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a.VIP increases secretion of pancreatic juice and inhibits secretion of gastric
juice (and gastrin), among other actions.
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b.VIP, secretin, CCK, and several other hormones are synthesized in the
intestine, and in specific sites in the brain, and are considered neuropeptides.
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Properties of enzymes: 1.The enzymes are effective in very small amount.
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2.They usually remain unchanged during the reaction.
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3.Enzymes are highly unstable substances and inactivated by high
temperature, very alkaline or acidic medium.
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4.Enzymes normally have no effect on the equilibrium of a reversible chemical
reaction; they only accelerate it until it reaches the equilibrium.
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5.Enzymes display great specificity for only particular chemical reaction.
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6.The optimum temperature of enzymes varies from 3001C to 45[1C.
Asieda 245 ) A g da 330 (e Dl 3B il 5 ) all ds a7 o) 556

Enzyme destroyed at too low and too high temperature.
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7.The enzymes are colloidal in nature.
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8.Most of the enzymes are soluble in water or salt solutions and glycerin.
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9.Enzymes precipitated from their solutions by absolute alcohols.
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10.Enzymes are a specialist in its own particular field.
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11.The activity of unenzymes by the presence of certain ions in small
quantities such as calcium and magnesium, which are termed as co- enzymes.
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12.Poisonous substances like chloroform, ether, etc, never interfere with the
action of the enzymes the enzyme is not killed by such poisons.
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For this reason, these substances are employed to preserve enzyme extracts.
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13.All the digestive enzyme are hydrolyses, (addition of water to the substrate

and thereby initiate the splitting of the molecule, a hydrolytic cleavage).
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Mechanisms of secretion: A — Protein: 1.Protein secreted by the salivary
glands and the pancreas.
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Theses glands are arranged in acini (meaning bushes of grapes) in which a
group of cells surrounds a central lumen into which they secrete their products.
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2.

3.

4.

5.

B-

C.
D.

The nuclei of these cells either are placed centrally or towards the base (away
from the lumen) and the apices of the cells are packed with granules visible
with the light microscope, known as zymogens granules.

In the endoplasmic reticulum with numerous ribosome; this is the region in
which the protein are assembled from their constituent amino acids , and
pieces of endoplasmic reticulum then become detached and migrate towards
the apex of the cell .

Near the nucleus is a very well developed Golgi apparatus, whose function is
to package the proteins into membrane-lined granules, which correspond to
the zymogens.

The granules extruded from the cells by process of exocytose similar to the
way in which transmitter vesicles released from nerve terminals.

Electrolytes: the ducts of acinar glands such as the salivary glands and the

Pancreas secrete the electrolytes. Sodium and potassium secreted in about
the same Concentrations as plasma, but this is not a simple process of
ultra-filtration; rather it is a poorly understood process of active
transport.

The water secreted passively as an osmotic response to the secretion of ions.
Bicarbonate ions: The bicarbonate ions are secreted by a process involving

the cellular enzyme carbonic anhydrase. Carbon dioxide in the blood
diffuses into the duct cell where it combines with water to form carbonic
acid, which dissociates into hydrogen and bicarbonate ions. The hydrogen
ions are returned to the blood by an active transport process in exchange
for sodium ions, the bicarbonate and sodium ions are then pumped into
the lumen of the gland. As the secretion flows along the duct, some of the
bicarbonate ions are reabsorbed in exchange for chloride ions; if the rate
of flow is slow, then there is plenty of time for this exchange to take place
and the flow reaching the gut is low in bicarbonate and high in chloride,
but at high flow rates the duct cells have not enough time to perform the
exchange and the resulting fluid is rich in bicarbonate.

F. Mechanism of HCL secretion:

The exact mechanism is not well known, but Davenport proposed the following:

1.

CO2 combines with water under the effect of carbonic anhydrase enzyme to
give carbonic acid (H2CO:s).

2. Carbonic acid (H2COs) ionizes to bicarbonate and hydrogen ions.

3. Cl and Na" ions diffuse from the blood into the gastric cells.

4. Hydrogen ions combine with the same number of chlorine ions making HCI,

which secreted into the lumen of the stomach.
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2.The nuclei of these cells either are placed centrally or towards the base
(away from the lumen) and the apices of the cells are packed with granules
visible with the light microscope, known as zymogens granules.
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3.In the endoplasmic reticulum with numerous ribosome; this is the region in
which the protein are assembled from their constituent amino acids , and
pieces of endoplasmic reticulum then become detached and migrate towards
the apex of the cell .
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Near the nucleus is a very well developed Golgi apparatus, whose function is
to package the proteins into membrane-lined granules, which correspond to the
Zymogens.
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5.The granules extruded from the cells by process of exocytose similar to the
way in which transmitter vesicles released from nerve terminals.
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B- Electrolytes: the ducts of acinar glands such as the salivary glands and the
Pancreas secrete the electrolytes.
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Sodium and potassium secreted in about the same Concentrations as plasma,
but this 1s not a simple process of ultra-filtration; rather it is a poorly
understood process of active transport.
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C. The water secreted passively as an osmotic response to the secretion of
ions.
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D. Bicarbonate ions: The bicarbonate ions are secreted by a process involving
the cellular enzyme carbonic anhydrase.
&Y Y et dlee YA o g Sl gl )8 A el g Sl gl Lo
(58 3l ued)

Carbon dioxide in the blood diffuses into the duct cell where it combines with
water to form carbonic acid, which dissociates into hydrogen and bicarbonate
ions.
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The hydrogen ions are returned to the blood by an active transport process in
exchange for sodium ions, the bicarbonate and sodium ions are then pumped
into the lumen of the gland.
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As the secretion flows along the duct, some of the bicarbonate 1ons are
reabsorbed in exchange for chloride ions; if the rate of flow is slow, then there
is plenty of time for this exchange to take place and the flow reaching the gut
is low in bicarbonate and high in chloride, but at high flow rates the duct cells
have not enough time to perform the exchange and the resulting fluid is rich in
bicarbonate.
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F. Mechanism of HCL secretion: The exact mechanism is not well known, but
Davenport proposed the following: 1.CO2 combines with water under the
effect of carbonic anhydrase enzyme to give carbonic acid (H2CO3).
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2.Carbonic acid (H2CO3) ionizes to bicarbonate and hydrogen ions.
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3.Cl- and Na+ 10ns diffuse from the blood into the gastric cells.
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4.Hydrogen ions combine with the same number of chlorine i1ons making HCI,
which secreted into the lumen of the stomach.

s el 5 Huell men A Sa ) 5ISH gl (g daal) (s e (g sl gl 2aT 4
Bamall Ciyeat 8 5

@xFxBot Ao 5 MJ:J' | (54) iada


https://t.me/xfxbot
https://t.me/xfxbot

5. Sodium ions combine with the bicarbonate ions forming NaHCO3, which
diffuse back into the blood stream.

This theory supported by the fact the lack of chloride from food for long
period’'s decreases and even stops the secretion of HCL. In addition,
breathing air rich in COz increase the HCL secretion.

G. Mucus: the mucus produced by goblet cells, whose nucleus is pushed and
flattened to the basal part of the cell by the central part, which becomes
gradually filled with a single enormous vesicle containing mucus. When the
whole of the cell filled with mucus, it bursts, releasing the mucus into the lumen
and leaving an empty.

Absorption:

Absorption is the passage of digested food, water, salts and vitamins through the

intestinal mucosa into the blood or lymph.

A. In the mouth there is no absorption except for some drugs.

B .In stomach absorption occurs only to very small extent as water and

monosaccharide.

C. The small intestine plays the most important part of absorption. Its surface is
greatly increased by numerous villi, which are finger like the one
processes lined with columnar epithelium. Each villus is transverses by
two channels i.e. lacteal vessel and capillary blood vessels (artery and
vein).

A-Carbohydrates absorption:

A process of phosphorylation in which the hexose is linked up with a
phosphate group absorbs carbohydrates (by the aid of ATP; adinosine
triphosphate), and thus changes into hexose-6-phosphate therefore:
Hexokinase
Glucose + ATP » glucose — 6 — phosphate + ADP
Phosphates

Carbohydrate absorption: occurs by two mechanisms:

A. Active transport: in which absorption can occur from low to high

concentration, i.e. against concentration gradient.

1. It needs energy.

2. The sugar phosphorylated before absorption.

3. Hexoses absorbed by active transport. The rate of absorption is much

faster than pentoses.

A. Passive diffusion: occurs from high to low concentration i.e. according to

concentration gradient.

1. It needs no energy. 2. Pentoses absorbed by passive diffusion (xylose).

Blood sugar level:

During fasting, the blood sugar level is 80-120 mg percentage. After a
carbohydrate meal, the blood sugar level rises and reaches a level of 130-150 mg
percentage. Normally, it does not exceed 180 mg/100 ml because if this level is
exceeded glucose appears in urine. This condition called glycosuria (presence of
glucose in urine). The level of 180 mg/100 ml is called the renal threshold for
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5.Sodium ions combine with the bicarbonate ions forming NaHCO3, which
diffuse back into the blood stream.
Al B e yin Al g (NaHCO3 JSi) < g Sl il g ae o 503 saall g 2a 5
Al
N N

This theory supported by the fact the lack of chloride from food for long
period's decreases and even stops the secretion of HCL.
a5y dy paliadl ) (a5 Al sk s il ladall e 2 IS0 (i o dléa & kil 38 s
s 5 uell Gaes I8

In addition, breathing air rich in CO2 increase the HCL secretion.

a3l (e (s S STl a6 sed) (gl (ld celldy ) ALy
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G. Mucus: the mucus produced by goblet cells, whose nucleus is pushed and
flattened to the basal part of the cell by the central part, which becomes
gradually filled with a single enormous vesicle containing mucus.
LN gaclal) ¢ jall ) mdand g Lt 53 adaii Al (A<D LAY 4aisi ) L) (hlad) -
_L&&g#@ﬁh\;@ﬁ%Jiwgﬂ\ ¢s S all ¢ 3l o ¢

When the whole of the cell filled with mucus, it bursts, releasing the mucus
into the lumen and leaving an empty.
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Absorption: Absorption is the passage of digested food, water, salts and
vitamins through the intestinal mucosa into the blood or lymph.
Ll e clinaligl g =Y g el 5 o uagall aladall 55 30 58 aliaial) ; (abiaiaV)
caalll ff aall Y el Laladl)
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In the mouth there is no absorption except for some drugs.
AV G V) pabiaial aa g Y adll

B .In stomach absorption occurs only to very small extent as water and
monosaccharide.
Aalal) il S 5 e Ll e las AL Loty Banall 8 dualiaial 5y -0

C. The small intestine plays the most important part of absorption.
coabaia¥l dlee b daal SV ¢ Gl 4380 clad) Canli oz

Its surface is greatly increased by numerous villi, which are finger like the one

processes lined with columnar epithelium.
3 gl e il o g caabial) Aui a5 cclile 31 e aanll Ao g 5 IS datais 30 3
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Each villus 1s transverses by two channels i.e.
) ol Ao o dse 5 JS (ia g

lacteal vessel and capillary blood vessels (artery and vein).
(2505 Gl £y ) 4 gl Lo 5315 Agill) 4 gl Lo 5Y)

A-Carbohydrates absorption: A process of phosphorylation in which the
hexose is linked up with a phosphate group absorbs carbohydrates (by the aid
of ATP; adinosine triphosphate), and thus changes into hexose-6-phosphate
therefore: Hexokinase Glucose + ATP glucose — 6 — phosphate + ADP
Phosphates Carbohydrate absorption: occurs by two mechanisms: A.Active
transport: in which absorption can occur from low to high concentration, i.e.
paiad i g8 A ganay ) uSell L oy A 5 sudl) Alae 1l jam g K1) Galiaial |
Cilin gt 6 puSan N Jgat il o(lda sl DG (gl CATP 830 bisad) < 2 50 <)
alisial i ill ADP + s sill -6 - 53585k ATP + 55S sl S sun 1 il
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against concentration gradient.

_‘}:\S‘)ﬂ\c‘)ﬁm

1.1t needs energy.
Al ) iy -]

2.The sugar phosphorylated before absorption.
Loabaia¥) Ji Sl 5 jiud 2 2

3.Hexoses absorbed by active transport.

ol Jal Loy 3 bl ad) 3

The rate of absorption is much faster than pentoses.
sl e 58S ul palaial) Jaea

A.Passive diffusion: occurs from high to low concentration i.e.

(o paidadl €l Y el Sl e Caasg s ol i)

according to concentration gradient.

Sz 8 e

1.1t needs no energy.
Al ) zlag Y -]

Pentoses absorbed by passive diffusion (xylose).
(S3h3) el LT Gyl e i) il

Blood sugar level: During fasting, the blood sugar level is 80-120 mg
percentage.

axde 120-80 ol (8 Sl Ao () 5S5 aluall oL aal) & Sl (5 gise

After a carbohydrate meal, the blood sugar level rises and reaches a level of
130-150 mg percentage.
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Normally, it does not exceed 180 mg/100 ml because if this level is exceeded
glucose appears in urine.
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This condition called glycosuria (presence of glucose in urine).
(dsd) (B S elall aga 6) Lo sSulall Allall oda aush

The level of 180 mg/100 ml 1s called the renal threshold for 55
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glucose reabsorption, (the highest the blood glucose level beyond which

glucosuria results). The whole blood contains about five g glucose in the fasting

state (blood volume is about 5 liters).

B-Absorption of fat:

1. Micelles bring the products of lipid digestion into contact with the absorptive
surface of the intestinal cells. Then, fatty acids, monoglycerides and
cholesterol diffuse across the luminal membrane into the cells .Glycerol is
hydrophilic and is not contained in the micelles.

2. In the intestinal cells, the products of lipid digestion are recertified to

triglycerides, cholesterol ester, and phospholipids and, with apo proteins
from chylomicrons. Lack of apo protein B results in the inability to
transport chylomicrons out of the intestinal cells and causes a beta
lipoproteinemia.

3. Chylomicrons are transported out of the intestinal cells by exocytose. Because
chylomicrons are too large to enter the capillaries, they are transferred to
lymph vessels and are added to the blood stream via the thoracic duct.

4. Glycerol and short chain fatty acids (2-10 carbon atoms) are water-soluble
and are absorbed by the portal capillaries and go to the liver. These form not
more than 22-25 % of the dietary fat.

5. Long chain fatty acids, mono and diglyceralides form a fine emulsion by the
help of bile salts. Bile salts form water-soluble complexes with long chain fatty
acids known as choleic acids. Bile salts are essential for absorption of
cholesterol and fat-soluble vitamins.

6. Inside the intestinal cells fatty acids become activated.

7. Absorbed cholesterol is largely esterifying with fatty acids inside the intestinal

cells.

8. Triglycerides, cholesterol and phospholipids form very fine globules

Surrounded by a protein layer. These are absorbed by intestinal and go to
the thoracic duct and then to the general blood stream.

9. Bile salts absorbed by portal capillaries and go to the liver to be re-secreted.

Blood lipids level:

During fasting, human blood contains 500 — 600 mg percentage lipids which can

be classified into:

1- Cholesterol 150-250 mg /100 ml.  2- Phospholipids 150-250 mg/100 ml.

3- Neutral fat 100-150 mg/100 ml. 4- Non-etherified fatty acids 5-15 mg/100
ml. Blood lipids are usually present in association with plasma proteins.
Non-etherified fatty acids are carried by albumin while other lipids are
carried by o and B-glublin forming a- and B-lipoproteins. After a fatty
meal, the blood lipids increase. This is called alimentary lipaemiainto the
lymphatic capillaries (lacteals) of the intestinal villi.

C-Absorption of proteins:

A number of enzymes digest proteins; pepsin in the stomach starts the process
by cleaving large molecules at internal sites into shorter chains of amino acids,
called Polypeptides. The process continued by the pancreatic enzymes and
chymotrypsin, which successively remove amino acids from the terminal regions
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glucose reabsorption, (the highest the blood glucose level beyond which
glucosuria results).
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The whole blood contains about five g glucose in the fasting state (blood
volume is about 5 liters).

B-Absorption of fat: 1.
1o palaid-c

Micelles bring the products of lipid digestion into contact with the absorptive
surface of the intestinal cells.
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Then, fatty acids, monoglycerides and cholesterol diffuse across the luminal
membrane into the cells .Glycerol is hydrophilic and is not contained in the
micelles.
DAl Y oxall) e liad) e I i SI) 5 2 puendall dslad g daal) (alaa¥) g el aey
LA (8o Y g e lall cane G sl

In the intestinal cells, the products of lipid digestion are recertified to
triglycerides, cholesterol ester, and phospholipids and, with apo proteins from
chylomicrons.
Js il KU il 5 AEBEN ¢ saall (W G gaall auas Ciladia alaie] 3ale] &y ody seal) LAY 8
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Lack of apo protein B results in the inability to transport chylomicrons out of
the intestinal cells and causes a beta lipoproteinemia.
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Chylomicrons are transported out of the intestinal cells by exocytose.
A Z AV Ba sk e A saal) LOAD (e Sl S LS s oy

Because chylomicrons are too large to enter the capillaries, they are transferred
to lymph vessels and are added to the blood stream via the thoracic duct.

oo ) ) Ll oy ¢dy geall il pan Bl J 530 LeiSar W Gy 13a 5 S il 5 S LY (Y 1k
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Glycerol and short chain fatty acids (2-10 carbon atoms) are water-soluble and
are absorbed by the portal capillaries and go to the liver.

Sigg el o (b2 AL (05008 3 10-2) Al 5 sl Aindl iabeall] 3 ualal
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These form not more than 22-25 % of the dietary fat.
Al O saall (56 9625-22 e u Y L JSE A

Long chain fatty acids, mono and diglyceralides form a fine emulsion by the
help of bile salts.
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Bile salts form water-soluble complexes with long chain fatty acids known as
choleic acids.
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Bile salts are essential for absorption of cholesterol and fat-soluble vitamins.
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Inside the intestinal cells fatty acids become activated.
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Absorbed cholesterol is largely esterifying with fatty acids inside the intestinal
cells.

Asrall LAY Jalo daall (mlaal) e € o ) (el J s sid S0 5 il S

Triglycerides, cholesterol and phospholipids form very fine globules
Surrounded by a protein layer.
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These are absorbed by intestinal and go to the thoracic duct and then to the
general blood stream.
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Bile salts absorbed by portal capillaries and go to the liver to be re-secreted.
Lo ) sale) Ll 2D ) g Al & seall ol el 3y sk (e Ay gl jiall 2 DY) paial

Blood lipids level: During fasting, human blood contains 500 — 600 mg
percentage lipids which can be classified into: 1- Cholesterol 150-250 mg /100
ml.

600 — 500 C ) 58 Osa2 A e alual) U Gyl a3 (g sing raall & gl (5 s
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2- Phospholipids 150-250 mg/100 ml.
.= 100/p232 250-150 <l 58 58 -2

3- Neutral fat 100-150 mg/100 ml.
.Je 100/a3Le 150-100 33ae (522 -3

4- Non-etherified fatty acids 5-15 mg/100 ml.
Je 100/anke 15-5 4,8 e dpas (mles] -4

Blood lipids are usually present in association with plasma proteins.
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Non-etherified fatty acids are carried by albumin while other lipids are carried

by [ | and [ -glublin forming [ /- and [ /-lipoproteins.
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After a fatty meal, the blood lipids increase.
A 8 0 sl R i lasnd Ay oL 2n

This 1s called alimentary lipaemiainto the lymphatic capillaries (lacteals) of the
intestinal villi.
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C-Absorption of proteins: A number of enzymes digest proteins; pepsin in the
stomach starts the process by cleaving large molecules at internal sites into
shorter chains of amino acids, called Polypeptides.
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The process continued by the pancreatic enzymes and chymotrypsin, which
successively remove amino acids from the terminal regions 56
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of the polypeptide molecule, until we are left with a mixture of separate amino

acids. The amino acids are transported across the gut wall by a process of

facilitated diffusion rather than similar to sugar transport. There are three
separate carriers for different groups of amino acids:

1) The transport linked to the sodium concentration gradient.

2) The carriers can distinguish between L-amino acids whose transport is
facilitated.

3) The D-forms, which simply diffuse passively. Once the amino acids enter the
intestinal epithelial, they diffuse passively into the blood (via the portal
system to the liver). In infants, some undigested proteins are absorbed intact
into the circulation. These include the antibodies from the mother’s milk,
which confer passive immunity until the child’s own immune system becomes
fully developed, it is believed that this absorption occurs by pinocytosis.

D. Absorption and secretion of electrolytes and water:

-Electrolytes and water may cross-intestinal epithelial cells by either cellular or

Para cellular (between cells) routes.

1. Absorption of NaCl:

a. Na® moves into the intestinal cells, across the luminal membrane, and down
its electrochemical gradient by the following mechanisms:

1. Passive diffusion (through Na*channels).
2. Na-glucose or Na-amino acid co transport
3. Na-Cl - co transport 4 Na- H* exchange

b. Na* is pumped out of the cell against its electrochemical gradient by the
Na'™-K* pump in the basolateral membranes.

c. Cl absorption accompanies Na* absorption throughout the GI tract by the

Following mechanisms:
1. Passive diffusion by a Para cellular route
2. Na and CI co transport
3.ClI -HCO3 exchange

4. Absorption and secretion of K+ (potassium):

a. K" absorbed in the small intestine by passive diffusion via a Para Cellular.
b. K* is actively secreted in the colon by a mechanism similar to that for K*

secretion in the renal distal tubule. As in the distal tubule, K* secretion in
the colon is stimulated by aldosterone. In diarrhea, K* secretion by the colon
Is increased because of a flow rate-dependent mechanism similar to that in
the renal distal tubule. Excessive loss of K* in fluid causes hypokalemia.

5. Absorption of water:

Is secondary to solute absorption. Is isosmotic in the small intestine and

gallbladder .The mechanism for coupling solute and water absorption in these

epithelia is the same as that in the renal proximal tubule. In the colon, water
permeability is much lower than in the small intestine, and feces may be
hypertonic.

6. Secretion of electrolytes and water by the intestine:
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of the polypeptide molecule, until we are left with a mixture of separate amino
acids.
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The amino acids are transported across the gut wall by a process of facilitated
diffusion rather than similar to sugar transport.
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There are three separate carriers for different groups of amino acids: 1)The
transport linked to the sodium concentration gradient.
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2)The carriers can distinguish between L-amino acids whose transport is
facilitated.
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3)The D-forms, which simply diffuse passively.
ol IS pann A D Sl (3

Once the amino acids enter the intestinal epithelial, they diffuse passively into
the blood (via the portal system to the liver).
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In infants, some undigested proteins are absorbed intact into the circulation.
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These include the antibodies from the mother’s milk, which confer passive
immunity until the child’s own immune system becomes fully developed, it is
believed that this absorption occurs by pinocytosis.
eebiall Sleall sk s Al delie i S35 oY) caila e Baliaall alua¥) 028 Jadii g
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D. Absorption and secretion of electrolytes and water: -Electrolytes and water
may cross-intestinal epithelial cells by either cellular or Para cellular (between
cells) routes.
0 Ll A yeall T Jlalall LAY e oLl 3 ) 580 (S rolall 5 3 ) 5 3158 5 palisial
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Absorption of NaCl: a. Na+ moves into the intestinal cells, across the luminal
membrane, and down its electrochemical gradient by the following
mechanisms: 1.
C-)ﬂ‘ ds.ujj ‘Guﬂ\ e Laall L= c:\_ua.d\ \:IM‘ ‘_A! -|-Nad£:\.\:\i :eﬁdj..al\ J..]J}SSUAL\AEA‘
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Passive diffusion (through Na+channels).
(+Na & 58 A (%) ,_\L.d JLansy)

Na-glucose or Na-amino acid co transport 3.
3 & il Jaill Na-amino acid s Na-glucose

Na-Cl - co transport 4 .Na- H+ exchange b. Na+ is pumped out of the cell
against its electrochemical gradient by the Na+-K+ pump in the basolateral
membranes.
lea ¥ 2 LAl = A +Na o s . +Na-H ol 4 & bl Jull - Na-Cl
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c. ClI absorption accompanies Na+ absorption throughout the GI tract by the
Following mechanisms: 1.

SUY) DA (e panng) Slead) sladl guan 8 +Na pabaid g TCl pabaial Gl .z
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Passive diffusion by a Para cellular route 2.

21 s Gk Gk o ) L)

Na- and CI co transport 3.
3 oS5 a5 peall Ji

Cl -HCO3 exchange 4.
4 s CI -HCO3

Absorption and secretion of K+ (potassium): a. K+ absorbed in the small
intestine by passive diffusion via a Para Cellular.
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b. K+ is actively secreted in the colon by a mechanism similar to that for K+
secretion in the renal distal tubule.

Slaail) 8K A0 Aalal) ellil Aglie 400 DA e o sl g8 8 daids JCG +K )8 &
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As in the distal tubule, K+ secretion in the colon is stimulated by aldosterone.
O rine sl Al o sl g8l 3 K )8 dad i ) i) 8 Ja)) s LS

In diarrhea, K+ secretion by the colon is increased because of a flow rate-
dependent mechanism similar to that in the renal distal tubule.
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Excessive loss of K+ in fluid causes hypokalemia.
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Absorption of water: Is secondary to solute absorption.

Is 1sosmotic in the small intestine and gallbladder . The mechanism for
coupling solute and water absorption in these epithelia is the same as that in
the renal proximal tubule.
038 & el 5 elall Galiaial o 8 A1 5 5 ) el 5 38800 ¢ laaY) 838 jall (5 slusia sa
“ Al 0 il 853 s sl Lo 85l

In the colon, water permeability is much lower than in the small intestine, and
feces may be hypertonic.
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Secretion of electrolytes and water by the intestine: 57
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The GIT also secretes electrolytes from blood to lumen. The secretory
mechanisms are located in the crypts. The absorptive mechanisms are
located in the villi.
a. Cl is the primary ion secreted into the intestinal lumen .1t is transported
through CI' channels in the luminal membrane that are regulated by cAMP.
b. Na+ is secreted into the lumen by passively following CI . Water follows

NaCl to maintain is osmotic condition.

c. Vibrio cholerae (cholera toxin) causes diarrhea by stimulating CI
secretion. Cholera toxin binds to receptors in the luminal membrane of crypt
cells and activates adenylate cyclase in the basolateral membrane. Intracellular
cAMP increases, as a result, CI  channels in the luminal membrane open. Na+
and water follow CI into the lumen and lead to secretory diarrhea. Some
strains of Escherichia coli cause diarrhea by a similar mechanism.
E. Absorption of other substances :

1. Vitamins

a. Fat-soluble vitamins (A, D, E, and K) are incorporated into micelles and

absorbed along with other lipids.

b. Most water —soluble vitamins are absorbed by Na* dependent co transport

mechanisms.

c. Vitamin By is a special case; it requires the presence of intrinsic factor,
secreted by the stomach. The complex of intrinsic factor and vitamin is
absorbed in the terminal part of the ileum, by a process of pinocytosis.

- Gastrectomy results in the loss of gastric parietal cells, which are the
source of intrinsic factor. Injection of vitamin B12 is required to prevent
pernicious anemia.

2. Calcium:

Calcium ions absorbed throughout the small intestine; the process is
aided by the presence of vitamin D and is under the control of the
parathyroid hormone.

a. absorption in the small intestine depends on the presence of adequate

amounts of the active form of vitamin D, 1,25-dihy droxycholecalciferol,
which is Produced in the kidney.

b. Vitamin D deficiency or chronic renal failure results in inadequate intestinal
Ca2+ absorption, causing rickets in children and osteomalacia in adults.
3. lron:

Iron is on important component of the diet; any ferric (Fe®*) ions must be
converted to ferrous (Fe?*) ions, and this is performed by reducing agents like
Vitamin C, once the iron has dissolved in the gastric acid.

a. Is absorbed as hem iron (from bound to hemoglobin or myoglobin) or as
Free Fe2+ .In the intestinal cells, hem iron is degraded and free F2+ is
released .The free F2+binds to apoferritin and is transported into the blood.

b. Free Fe2+ circulates in the blood bound to transferrin, which transports it

from the small intestine to its storage sites in the liver ,and from the liver
to the bone marrow for the synthesis of hemoglobin .
c. Iron deficiency is the most common cause -of anemia.
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The GIT also secretes electrolytes from blood to lumen.
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The secretory mechanisms are located in the crypts.
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The absorptive mechanisms are located in the villi.
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a. Cl is the primary ion secreted into the intestinal lumen .It is transported
through C1  channels in the luminal membrane that are regulated by cAMP.
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b. Na+ is secreted into the lumen by passively following C1 .
ol 8y Cl gl sl A+ Na 8 &

Water follows NaCl to maintain 1s osmotic condition.
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c. Vibrio cholerae (cholera toxin) causes diarrhea by stimulating C1 secretion.
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Cholera toxin binds to receptors in the luminal membrane of crypt cells and
activates adenylate cyclase in the basolateral membrane.
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Intracellular cAMP increases, as a result, CI channels in the luminal
membrane open.
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Na+ and water follow Cl into the lumen and lead to secretory diarrhea.
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Some strains of Escherichia coli cause diarrhea by a similar mechanism.
Alilae 2L Jleasy) A o1 g8l 2S5 381 Y (amy

E. Absorption of other substances : 1.
1oAY o sdl aliaial -

Vitamins a. Fat-soluble vitamins (A, D, E, and K) are incorporated into
micelles and absorbed along with other lipids.
s LA A (K 5 ¢Ac De B) saall 8 (lsall ALY cliaalil) gras oy § ilipalih
GOAY) O saall ae Lgnaliaidl

Most water —soluble vitamins are absorbed by Na+ dependent co transport
mechanisms.

e sadiad) 38 jiad) Jaill ol ddasd g s lall 8 ()l g2 ALY Clinalisa) alaea Galoaial &)
.+Na

c. Vitamin B12 is a special case; it requires the presence of intrinsic factor,
secreted by the stomach.
Baall o) i (s JA0A Jalal) 3ga g by s tdali Alla 1200 (ppalist x

The complex of intrinsic factor and vitamin is absorbed in the terminal part of

the ileum, by a process of pinocytosis.
lee Gayh ge ¢l (e Siledl 6 Jall 8 el 5 A1 Jalal)l S e Galiaial &
RATERY

- Gastrectomy results in the loss of gastric parietal cells, which are the source
of intrinsic factor.
Jalall Jaian yiiad 5 hanall b A ol LAY (s LY Basall Jlaind diles (5355 -
PRER
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Injection of vitamin B12 is required to prevent pernicious anemia.
adl) anll 538 aial 12 o gl (s o gllaa

Calcium: Calcium ions absorbed throughout the small intestine; the process is
aided by the presence of vitamin D and is under the control of the parathyroid
hormone.
(o Aulenll 038 e oy A8AN) el ool qan (A o sl Sl i gl abiaiial 1 saullS)
Al Bzl ) se s 3 el el Ll LS o (ualid 3 ga g DA

a.absorption in the small intestine depends on the presence of adequate
amounts of the active form of vitamin D, 1,25-dihy droxycholecalciferol,
which is Produced in the kidney.
-1,25 3 (el Lol JSE (e 48K ilpeS 0 ga g e A88aD elad) & (aliaiaV) ading -
oS A 2 53 ISl S €5 3 (e

b. Vitamin D deficiency or chronic renal failure results in inadequate intestinal

Ca2+ absorption, causing rickets in children and osteomalacia in adults.
L +Ca2 J elaaY) paliaial S ane Y (e jall 5 o0 Jadll o 2 cpuali palli g0 0
) e eUé:d\ ol s Jllay) aie CLuSS\ T

Iron: Iron is on important component of the diet; any ferric (Fe3+) ions must
be converted to ferrous (Fe2+) ions, and this is performed by reducing agents
like Vitamin C, once the iron has dissolved in the gastric acid.
o (+Fe3) chanall il gl (F Jasad a3 Uail 8 Laga | jumic apaa) 2ay 10l
sl Gl 3 mas «C el Jie J A el e 3yl e el Qg (+Fe2) Jsyasll g
Baxall e ‘f
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Is absorbed as hem iron (from bound to hemoglobin or myoglobin) or as Free
Fe2+ .In the intestinal cells, hem iron is degraded and free F2+ is released . The
free F2+binds to apoferritin and is transported into the blood.
JSa e g (sl sadd) 5 s sla sanells Bls Y1 (0) magd) dwas IS e daliaial o
AV HF2 b sl +F2 ot g aaed) s sy o) grall LAY 8 s +Fe2
o) I i iy iYL

Free Fe2+ circulates in the blood bound to transferrin, which transports it from
the small intestine to its storage sites in the liver ,and from the liver to the bone
marrow for the synthesis of hemoglobin .

o 4 535 a8 ga ) BB £ Laa) (e ality (52 ¢y b L U s pall 3 all +Fe2
sl sl G alaal 185 Y A (e s caS)

c. Iron deficiency is the most common cause -of anemia.
A sl e el ASY) Cund) sa sl (i &
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Table9. Guidddelines for good nutrition

1.Eat a variety of foods daily, including Fruits vegetables; whole grains,

enriched breads, and cereals, meats, fish and poultry ; and dried peas and

beans .

2. Maintain ideal weight. Increase physical activity; reduce fatty foods and

sweets; avoid too lose weight gradually.

3. Avoid fats. saturated fats , and cholesterol .Eat cereals, lean meats, fish and
poultry ; and dried peas and beans ; use eggs and organ meats sparingly;
minimize high fat dairy products; reduce intake of fats on and in all foods;

trim fats from meats; broil, bake; or boil- don’t fry; read food labels for fat

content.

4. Consume adequate starch and fiber. substitute starches for fats and sugars;

eat whole grains breads, and cereals, fruits and vegetables, and dried peas

and beans and nuts to increase fiber and starch intake .

5. Avoid excess sodium. Reduce salt in cooking and at the  popcom,

condiments, cheese, pickled foods, and cured meats. Watch food labels for

sodium or salt content.

6. Drink large amount of water in all time.

Questions
Describe the alimentary canal and the physiology of the digestion?
Give an account of the alimentary canal and digestive glands?
Describe the journey of food through the alimentary canal?
Write notes on: Digestive glands, Enzymes, Functions of liver.

o M L bd e

Name the organs of the alimentary canal, and describe the role that each
plays in digestion?

6. Name two major organs of the digestive system that are not part of the
alimentary canal, and describe the role that each plays in digestion?

7. How are carbohydrates, fats, and proteins, broken down during digestion?

8. Give several examples of how the chemical and physical activities of the
digestive system are coordinated?

9. What is the main substance absorbed from the large intestine?
10.What is importance of water absorption in the large intestine?

11.Which of the following substances is released from neurons in the GI tract
and produces smooth relaxation?

(a) Secretin (b) Gastrin (c )Cholecystokinin (d)Vasoactive intestinal peptide
(e) Gastric inhibitory peptide

2. Which of the following is the site of secretin of intrinsic factor?
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Table9.
9d 52l

Guidddelines for good nutrition 1.Eat a variety of foods daily, including Fruits
vegetables; whole grains, enriched breads, and cereals, meats, fish and poultry
; and dried peas and beans .

48 i) A3 3 Ly cla g3 Aanda) (po e giia de gana JsliE | suall Ldeill cals

&Y 3l g ¢ cpald gall g clladl g ¢a galll g e gaadl g cacdall il g ALASY o gaal) ¢l 5 pzadl)
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Maintain ideal weight.
i 50 e Llial

Increase physical activity; reduce fatty foods and sweets; avoid too lose weight
gradually.

L OS5l lad caiat il glal) g daall deadal) Jlss ¢ o) oLl saly

Avoid fats.
09 il

saturated fats , and cholesterol .Eat cereals, lean meats, fish and poultry ; and
dried peas and beans ; use eggs and organ meats sparingly; minimize high fat
dairy products; reduce intake of fats on and in all foods; trim fats from meats;
broil, bake; or boil- don’t fry; read food labels for fat content.
ol Al g ¢y saall chm AIAN 2 pall o gonll Il g Sl oS 5 Amadiall 500 5
SV s e JED ¢ Jlaiely eliac ) a sl g () aadiind dddaall L aldl) Y 5
¢ 3l o) s agalll e g saall A ) ¢led s dandal) s 8 O sl JlE e aal) ¢y sl Al
05 (5 sine 48yl Alaall Cliialal) sel Ee Y - s

Consume adequate starch and fiber.
bl Laal e A8 s J ol
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substitute starches for fats and sugars; eat whole grains breads, and cereals,
fruits and vegetables, and dried peas and beans and nuts to increase fiber and
starch intake .

e gnll g ALK Cgiall (o g giemall uall b sl Sl 5 ¢ saally il il J)aiad
Ll g Gl 5 50l 51l Sl 5 oL gealall 5 Rdinall ¢ 5l g il g puiadll g c4S) 5all

Avoid excess sodium.

50 g3 gaall i

Reduce salt in cooking and at the popcom, condiments, cheese, pickled foods,
and cured meats.

Aalladl o sall g AUa A Taaded) 5 ¢ a5 ¢l 5l 5 oS gl Sie g kel b el J8

Watch food labels for sodium or salt content.
el gl a s seall (5 sine (e 2SN 401020 Clialdl) C)

Drink large amount of water in all time.
EEFU R AUV WS TSN

Questions 1.Describe the alimentary canal and the physiology of the
digestion?
Cacagl dolee dua o) o g dnaniagll 3Ll Caua ) ] 4danY)

2.Give an account of the alimentary canal and digestive glands?
0sacngl) a3l  duacagl 3Ll e 33 dact 2

3.Describe the journey of food through the alimentary canal?
Piaagl) 3Ll yie o3l sy Caa gl 3

4.Write notes on: Digestive glands, Enzymes, Functions of liver.
LAY a5 ecilay 31 cdranagl aaall e cllaadle S 4
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5.Name the organs of the alimentary canal, and describe the role that each
plays in digestion?

Saragl dlec 8 gie S 90 Cia g5 cdpanagl) 3Ll cliac] K3 5

6.Name two major organs of the digestive system that are not part of the
alimentary canal, and describe the role that each plays in digestion?

D5 Cia g s cApanagl 5L el da (IS Y aagdl Sleadl 8 Gty g S 6
Caragll olee (8 Logia JS 4ualy 53

7.How are carbohydrates, fats, and proteins, broken down during digestion?
Cangl) Ll ol lisi gl 5 ¢y gl g i s g0 )SH sl oy (S 7

8.Give several examples of how the chemical and physical activities of the
digestive system are coordinated?

¢ _acagl jleall 4l 3l ¢ dlakl AdadW) o ) 48K e A sac Lael 8
- -) o eI waa U:u o - U‘c

9.What is the main substance absorbed from the large intestine?
alalall ¢ lea) (o Lpaliaial 2y Al A a0l 8 e 9

10.What is importance of water absorption in the large intestine?
Salalall o laal) 8 el (abiaial draal L 10

11.Which of the following substances is released from neurons in the GI tract
and produces smooth relaxation?

Coalull oA JLY) i 5 anagll Slead) A dynanll LAY (e (3llat 400 o gal) (e g1 11

(a) Secretin (b) Gastrin (¢ )Cholecystokinin (d)Vasoactive intestinal peptide
(e) Gastric inhibitory peptide 2.

At () Ao Y1 8 Jledll (5 srall i (3) i s oS (7)) Cpila (@) G Sam ()
2 3azall Ladidll

Which of the following is the site of secretin of intrinsic factor?
¢ alal Jalall ) 8 adise 98 L Lea
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(a)Gastric antrum (b) gastric fundus (c) Duodenum (d) lleum (e) colon.
11. Give an account on:
A. Intrinsic factor.  B. Functions of calcium. C. Vitamin D.
D. properties of enzymes.  E .Functions of linoleic acid body
F. functions of pancreatic acini. ~ G. Haemopoiesis.
H. Intestinal juice. I. Mucopolysaccharides.

location of three

wleall

asisull sasll
Parotid Gland

da=oll
Stomach

&,l0ll alasg>
Gall Bladder

e (susVI
Deuodenum

Pancreas
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(a)Gastric antrum (b) gastric fundus (¢) Duodenum (d) Ileum (e) colon.
Oshsill (@) @B (3) yde Y (7) sarall £ () saxdl e ()

Give an account on: A. Intrinsic factor.
gonsal dalall T el glac)

Functions of calcium.

C. Vitamin D. D. properties of enzymes.

Sl 3 el a0 (palid =

E .Functions of linoleic acid body F. functions of pancreatic acini.
Lo Sl o Cailda g g anal) 8 el gulll mes Caitha, s

G. Haemopoiesis.
oS
H. Intestinal juice.

:&..3}’..43\ 'BJLA:J\ -z

I. Mucopolysaccharides.
Akhlaad b ylKul Glaae T

location of three pairs of salivary glands Location of liver and pancreas
ol Sl 5 30 8 5 Apalll 332 () 53] DU 8 50
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Organs of digestion in the human body

ro=lJl

S r=i=Jl

ILarynx

Pharynx

:c__S).oJl

aslgegll a.asll

Trachea

oesophagus
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Organs of digestion in the human body Glandular regions of stomach
ICardiac area has mostly mucus glands [1Glands in oxyntic area have many
parietal and chief cells [/Pyloric glands have mostly mucus cells and G cells
(secrete gastrin Peristalsis movements :
Gl 8 dakalie aae Ly alil) dhaie [ sasall 8 4o0al) (Bhalid) L) aua (8 aagll ¢liac
QD) Lo il sal) 2al [ Faeasi 15 3 jandl LAT (e aad) Ly pianl) il 8 234 [
" DA QIS s g Al ) (o WA 5 ahalas LA
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Swallowing

Brainstem reflex
center and nerves
controlling swallowing

Windpipe
(trachea)

Food

Esophagus

Circular muscles
contract

Previous mouthful
of food swallowed vy

Circular muscles
relax

Sphincters—=
Stomach
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Cellular mechanisms of HCL secretion

extra- .
cellular metaholism ——=.c0,
fluid
HCO,
> I

<y ) wt
= —

>
@ .
< Na

» H,K-ATPase in membrane of secretory canaliculus is the prime mover

» Downbhill efflux of HCOS3- across basolateral membrane drives secondary
active uptake of CI- :
“alkaline tide”

» Cl- enters canaliculus via an electrogenic Cl- channel, making the lumen
electrically negative with respect to the serosa
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Cellular mechanisms of HCL secretion
) SIS g onel) (e B AY Ayslad) Y]

[JH,K-ATPase in membrane of secretory canaliculus is the prime mover
[/Downhill efflux of HCO3- across basolateral membrane drives secondary
active uptake of Cl- : “alkaline tide” [ICI- enters canaliculus via an
electrogenic Cl- channel, making the lumen electrically negative with respect
to the serosa 63
sliall ye -HCO3 @[] utd Y & jaall g8 4551 30 sLal) cLGe & [TH,K-ATPase
-Cl sl ye sl JAn -[1C1 "95}355\ 2" o1 A 95_9.1\3 L alaidl LA\ S5 Lﬁd&:\ﬁl\
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» Proton pump inhibitors (PPIs) are drugs that bind COVALENTLY to
H,K-ATPase to powerfully and irreversibly inhibit it. (The reaction is
catalyzed by acid.) The prototypical PPI is omeprazole.

Structure of salivary glands

Serous cell

- )
e Y ’ ‘G ;
V S -4 A %
. < oy, .\.
(g ancotieeS
o
i
i w Basement membrane
Y
Mucous cell\\,,.;;_...
N

&

Salivary duct—i
(secretory)

Activation of Pancreatic Enzymes

=23 ( o> [ = ’//////’
ENTEROCYTES

"ENTEROKINASE =~ 4' |
| Hipamoae » TRYPSIN |

R

enteropeptidase

| v

trypsinogen trypsin
. chymotrypsinogen chymotrypsin
| proelastase __’ elastase
procarboxypeptidases A & B carboxypeptidases A & B
- prophospholipase A, phospholipase A,
procolipase colipase

PROXIMAL GUT LUMEN
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[ /Proton pump inhibitors (PPIs) are drugs that bind COVALENTLY to H,K-
ATPase to powerfully and irreversibly inhibit it.

JS 55 4 420l H K-ATPase - baalusi bagi 5545530 & (PPIs) ¢ sod) dauae cladial]
A das Y

(The reaction 1s catalyzed by acid.)
((omaal daud 5 Jeliall i )

The prototypical PPI is omeprazole.
Jadomayl sa adsaill Guaiial) el 5

Structure of salivary glands
Aladl) 22al) JSaa

Activation of Pancreatic Enzymes

oSl Sl 3 e
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Blood vessels
in fulqs of
intestines

Absorption of fatty acid and monoglyceride

M | cell  Lymphatic
Endoplasmic reticulum UCDTE o \,2555\\
P

Triglycerides

Fatty acid synthesized

O-"wmumon
il SR A W
Formation of
chylomicrons
Monoglyceride

Exocytosis of
chylomicrons
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Absorption of fatty acid and monoglyceride
3yl galal g il Galeall palail
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Chapter Five

Circulatory system

The circulatory system, comprising the heart and peripheral blood vessels, is

concerned with distributing the blood around the body to all of the tissues

according to their needs, and with passing blood returned from the tissues
through the lungs in order to replenish it with fresh gases.

The circulatory system has many important functions, as follows:

1. Distribution of useful materials such as oxygen, and digested food to all

parts of the body and the collection of waste products (CO2, urea,

ammonia etc.) and hormones from their production-sites to where they
are removed or utilized.

Regulation of internal body, since all cells in the same state at all times.

3. Defiance against disease, because of the presence of white blood
corpuscles, which are able to destroy bacteria, and due to the production
of antibodies, which neutralize the effect of foreign materials.

4. Temperature regulation: which is attributed to its high water content is of
greater importance among the homeiothermic animals than in
poikilothermic animals. Normally, peripheral blood supply is increased
under warm conditions and decrease under cold conditions.

5. Adjustment acid-base balance due to the presence of buffer, which
maintain hydrogen-ion concentration of the blood at a constant level.

6. Regulation water content of body tissues due to the presence of plasma
proteins in the blood during their effect on blood osmotic pressure itself.

7. Most of these properties related to the mechanism of homeostasis, which
the maintenance of a constant physical and chemical nature of the blood.

N

A true circulation system must have these basic features:

1. A central pumping mechanism (heart) to generate the necessary pressure.

2. A system of blood channels for the circulating medium (arteries and veins)
3. An adequate amount of Circulating medium (blood).

4. A mechanism for ensuring unidirectional flow (valves).

The heart:

Is the pump driving the system; it has muscular contractile walls and a series
of valves which ensure that blood flows in the anterior part of the colom and
is surrounded by a thin “pericardium” formed of 2 membranes: one attached
to the heart and other forms a more or less wide envelop. Between the two
membranes is a special liquid to protect the heart. The heart has four
chambers, arranged as a pair on the right and a pair on the left side of a
muscular dividing septum.

The two chambers on the right, the atrium and the ventricle, are concerned
with collecting the used systemic blood returning in the great veins and
pumping it out into the pulmonary artery and through the lungs.

The two chambers on the left side, the atrium and ventricle on the left side
collect the replenished blood returning from the lungs through the pulmonary
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Chapter Five Circulatory system The circulatory system, comprising the heart
and peripheral blood vessels, is concerned with distributing the blood around
the body to all of the tissues according to their needs, and with passing blood
returned from the tissues through the lungs in order to replenish it with fresh

gases.
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The circulatory system has many important functions, as follows:
1.Distribution of useful materials such as oxygen, and digested food to all
parts of the body and the collection of waste products (CO2, urea, ammonia
etc.)
Jia il 3 pall 3551 2 IS o el i gl (e ap2alls 5y sall el o
(0528 aSl ) il aen g avall o) Jal aen N A guagall 400320 ol gall 5 Y]
(e 5 LigaY) s by ol

and hormones from their production-sites to where they are removed or
utilized.

Lo 33l Ll ) 0 G ) Ll o 5 (a i a sel

2.Regulation of internal body, since all cells in the same state at all times.
L8 Y aen ABaal g Alla 8 LAY s o Gua (310 sl Jae i D

3.Defiance against disease, because of the presence of white blood corpuscles,
which are able to destroy bacteria, and due to the production of antibodies,
which neutralize the effect of foreign materials.
aleaa¥) ) Cay 5 el S padi e 35080 eliandl aall iy S 3 sa o ¢ gm pall Aalia 3
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4. Temperature regulation: which is attributed to its high water content is of
greater importance among the homeiothermic animals than in poikilothermic
animals.

3 ) gl ST daal Al el Sl o) gina () (5 x5 15 ) Al s jo anlat 4
Aaidiadl 5 ) jall cld il a8 ase ST A Jiall 5 ) al)

Normally, peripheral blood supply is increased under warm conditions and
decrease under cold conditions.

B4l gl b iy g Aal Cagplall b dassal) adl) (3055 303 caale

5.Adjustment acid-base balance due to the presence of buffer, which maintain
hydrogen-ion concentration of the blood at a constant level.
Osd S5 e Tadlan ) A jladl 3alall 3 e 5 sy (s2c Bl aaall ) il a5
ol (5 snn tie ol A G 306

6.Regulation water content of body tissues due to the presence of plasma
proteins in the blood during their effect on blood osmotic pressure itself.

e Ll L8 aal) o L 30 Calidi g g 3 e 5 e aead) Aasl L) (5 ginal) aidati 6
s aall (5 sand) Jazazall

7.Most of these properties related to the mechanism of homeostasis, which the
maintenance of a constant physical and chemical nature of the blood.

PEIECTE KL KISTENRRNUS = ICHE IS FIE R AIOCIDEU SR e

A true circulation system must have these basic features: 1.A central pumping
mechanism (heart) to generate the necessary pressure.
() 238 ye a4 ] sApnl) il Jaall 53y Y 4 saal) 5 sall ol acialy of Cany
0 Ll o

2.A system of blood channels for the circulating medium (arteries and veins)
3.An adequate amount of Circulating medium (blood).

(o) &y s
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4.A mechanism for ensuring unidirectional flow (valves).
(Slelaall) olaiyl galal 38l laca 401 4

The heart: Is the pump driving the system; it has muscular contractile walls
and a series of valves which ensure that blood flows in the anterior part of the
colom and is surrounded by a thin “pericardium” formed of 2 membranes: one
attached to the heart and other forms a more or less wide envelop.
o) Cilabacall (g Ay Falia diline (o jaa e (s sing ¢allail 3 68 L3 Adcadl pa 1l
o LiE (a5 G "y 5al 4y Jaimys o sloSU (e Al 5 5l L pall GRSy
Cleas LW e e S8 DAY Gl Jeciia Laaaal

Between the two membranes is a special liquid to protect the heart.
Al Alead Gald Jibu cpeliall o g

The heart has four chambers, arranged as a pair on the right and a pair on the
left side of a muscular dividing septum.
Go el il e 7 35 ) ilal) ez 5 5S4 pe e ol e Qi (4 s
el JLoaal alal

The two chambers on the right, the atrium and the ventricle, are concerned
with collecting the used systemic blood returning in the great veins and
pumping it out into the pulmonary artery and through the lungs.
o8 kel axiivuall (5 Jleadl anll aany laig ¢l 5 a3V el e lia g sall (sl
O DA a5 s Gldll Y 4sia s s S o) Y

The two chambers on the left side, the atrium and ventricle on the left side

collect the replenished blood returning from the lungs through the pulmonary
66
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veins and pump it out through the aorta (the major artery) to supply the
whole of the body.

Cardiac valves:

There are valves between each atrium and its ventricle, and between each
ventricle and its corresponding major artery. These valves open when blood
passes through the atria into the ventricles but close during the contraction of
the ventricles and thereby prevent backflow of the blood into the atria. In
order that a bulging of the valves into the atria may not nullify their function,
there are attached to the borders of valves many slender but strong cords, the
chordates tendineae; the other ends of the chordates tendineae are attached
to fleshy columns, papillary muscles, of the ventricular wall; the contraction
of these muscle tightens the cords during the contraction of the ventricles.

Between the atria and ventricles, there are valves that open into the

ventricles:

A). The bicuspid or mitral valve on the left and is composed of two triangular
flaps of connective tissue.

B).Tricuspid valve on the right is composed of three flaps.

Heartbeat:

The work of the heart consists of rhythmic contractions and relaxations of the

muscle fibers that form the walls of the auricles and ventricles. A contraction of

the heart is known as systole, (it squeezes blood out through the pulmonary and

aortic valves); while it relaxes is known as diastole (it fills up again with blood

returning it to the veins).

In normal physiological conditions, the systole and diastole occur in a definite

regular pattern and constitute the cardiac cycle, i.e. the complete sequence of

events during one complete heartbeat.

The rhythmic contraction and relaxation is brought about by the initiation and

spreads of electrical impulses occur independently of any intervention from the

nervous system; they are intrinsic properties of the heart muscle itself.

There is a negative potential difference between the inside of each cell and the

bathing fluid; the membrane is polarized.

When any cell of the heart muscle is electrically excited above a certain

threshold level, it discharges an electrical impulse or action potential (the

membrane is depolarized, and the inside of cells becomes positive with respect to

the outside). An impulse in one cell of the heart can spread to adjacent cells

through the intercalated discs or low- resistance contracts between cell

membranes. The action potential in each mycocardial cell causes contraction or

systole; the cessation of action potential allows relaxation or diastole.

Heart sounds:

During each cardiac cycle, two chief sounds can be heard by the aid of a

stethoscope. The first heart sound, called systolic sound, is due the contraction of

the ventricular muscles and the closure of the auriculo-ventricular valves. The

second, called diastolic sound, is due the closure of the semi lunar valves during

the ventricular systole.
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veins and pump it out through the aorta (the major artery) to supply the whole
of the body.
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Cardiac valves:
- lal) Al

There are valves between each atrium and its ventricle, and between each
ventricle and its corresponding major artery.
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These valves open when blood passes through the atria into the ventricles but
close during the contraction of the ventricles and thereby prevent backflow of
the blood into the atria.
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In order that a bulging of the valves into the atria may not nullify their

function, there are attached to the borders of valves many slender but strong

cords, the chordates tendineae; the other ends of the chordates tendineae are

attached to fleshy columns, papillary muscles, of the ventricular wall; the

contraction of these muscle tightens the cords during the contraction of the

ventricles.
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Between the atria and ventricles, there are valves that open into the ventricles:
A).
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The bicuspid or mitral valve on the left and is composed of two triangular
flaps of connective tissue.
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B).Tricuspid valve on the right is composed of three flaps.
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Heartbeat: The work of the heart consists of rhythmic contractions and
relaxations of the muscle fibers that form the walls of the auricles and
ventricles.
s IS Ll dglmall GLBU 18 il 5 Gae ) bl (o lill Jee (55 1 il ins
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A contraction of the heart is known as systole, (it squeezes blood out through
the pulmonary and aortic valves); while it relaxes is known as diastole (it fills
up again with blood returning it to the veins).
((AoeY) s Ll Gldeall ye 7 Al aall Jaamy o 5y Cum) (al@VL Q) Gl Ca )
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In normal physiological conditions, the systole and diastole occur in a definite
regular pattern and constitute the cardiac cycle, i.e.
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the complete sequence of events during one complete heartbeat.
ALS i Ay (A EaaSU ) Jaalosl

The rhythmic contraction and relaxation is brought about by the initiation and
spreads of electrical impulses occur independently of any intervention from
the nervous system; they are intrinsic properties of the heart muscle itself.
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There is a negative potential difference between the inside of each cell and the
bathing fluid; the membrane is polarized.
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When any cell of the heart muscle is electrically excited above a certain
threshold level, it discharges an electrical impulse or action potential (the
membrane is depolarized, and the inside of cells becomes positive with respect
to the outside).
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An impulse in one cell of the heart can spread to adjacent cells through the
intercalated discs or low- resistance contracts between cell membranes.
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The action potential in each mycocardial cell causes contraction or systole; the

cessation of action potential allows relaxation or diastole.
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Heart sounds: During each cardiac cycle, two chief sounds can be heard by the
aid of a stethoscope.
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The first heart sound, called systolic sound, is due the contraction of the
ventricular muscles and the closure of the auriculo-ventricular valves.
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The second, called diastolic sound, is due the closure of the semi lunar valves
during the ventricular systole.
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Origin and conduction of heartbeat:

Two theories were put forward to explain the mechanism of heart contractions:

1. The myogenic theory attributes the contractions of the muscular effect.

2. The neurogenic theory, regards the contractions due to nervous effect by
certain nerve ganglia scattered in the wall of the heart.

The following reasons for myogenic theory in vertebrate animals:

(A). When the nerve ganglia removed from the heart, it still rhythmically
contracts. The heart of a frog removed from its body continues to contract
rhythmically for some time.

(B). The culture of isolated cardiac muscles outside the body shows rhythmic

contractions.

(C). the heart of birds ‘beings to contract on the second day of incubation,
before the appearance of nerve cells. However, the nerves connected the
heart play an important role in the regulation of heartbeats. Some hormones,
as adrenaline affects heartbeat.

(D). In the toad, the sinus venosus is the originator of the heart beat. In
mammals, the rhythm originates in a special region of the right auricle of sinu-
auricular mode. This pacemaker region made up of special muscle cells and is
the region where the nerves controlling the heartbeats have their endings. From
this region, the wave of excitation is transmitted to every part of the heart
muscles by a special conduction system called the purkinge system.

(E). During contraction, the heart muscle obeys, the “all or non law”, i.e. if the
heart muscle beats, it does so to its maximum. The refractory period, i.e. the
period of non-contractility, is very long. This prevents the heart from
overworking.

The electrocardiogram:

The passage of the electrical impulse through the heart produces a disturbance
in the body’s electrical field, which can be detected with electrodes on the body’s
surface by using electro cardiograph.

Events in the cardiac cycle:

1-During diastole the pressure is low in the relaxed ventricles, and the
atrioventricular valves lie open.

2-Blood flows from the veins into the right atrium and ventricle largely under
the inputs given to it by the previous contraction and most of the filling of the
ventricle occurs passively.

3- Following the onset of a trial depolarization, the atria contract and eject a
certain amount of blood into the ventricles; there is also a small amount of reflex
of blood into the great veins.

4-As the ventricles begin to contract, their pressure rises and soon exceeds the
pressure in the atria; this closes the atrioventricular valves and for a period both
the inlet and outlet valves of the ventricles are closed, so that pressure rises
rapidly without any change in ventricular volume. This is known as the is
volumetric or isometric phase of contraction.
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Origin and conduction of heartbeat: Two theories were put forward to explain
the mechanism of heart contractions: 1.The myogenic theory attributes the
contractions of the muscular effect.
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2.The neurogenic theory, regards the contractions due to nervous effect by
certain nerve ganglia scattered in the wall of the heart.
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The following reasons for myogenic theory in vertebrate animals: (A).
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When the nerve ganglia removed from the heart, it still thythmically contracts.
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The heart of a frog removed from its body continues to contract rhythmically
for some time.
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(B).
()

The culture of isolated cardiac muscles outside the body shows rhythmic
contractions.
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the heart of birds ‘beings to contract on the second day of incubation, before
the appearance of nerve cells.
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However, the nerves connected the heart play an important role in the
regulation of heartbeats.
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Some hormones, as adrenaline affects heartbeat.
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(D).
(d

In the toad, the sinus venosus is the originator of the heart beat.
L) il i e o A ) ol A sl g adiall

In mammals, the rhythm originates in a special region of the right auricle of
sinu-auricular mode.
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This pacemaker region made up of special muscle cells and is the region where
the nerves controlling the heartbeats have their endings.
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From this region, the wave of excitation is transmitted to every part of the
heart muscles by a special conduction system called the purkinge system.
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During contraction, the heart muscle obeys, the “all or non law”, i.e.
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if the heart muscle beats, it does so to its maximum.
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The refractory period, 1.e.
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the period of non-contractility, 1s very long.
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This prevents the heart from overworking.
3L Y e lall aiag 138

The electrocardiogram: The passage of the electrical impulse through the heart
produces a disturbance in the body’s electrical field, which can be detected
with electrodes on the body’s surface by using electro cardiograph.
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Events in the cardiac cycle: 1-During diastole the pressure is low in the
relaxed ventricles, and the atrioventricular valves lie open.
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2-Blood flows from the veins into the right atrium and ventricle largely under
the inputs given to it by the previous contraction and most of the filling of the
ventricle occurs passively.
Al ot Al R cnd € IS e adaall 5 a1 a1 (Y B3 sV (e pall (B8 2
sl S sy lad) B alara g Biludl (@l 3y )k (e

@xFxBot il g3 i 53| (68) daka


https://t.me/xfxbot
https://t.me/xfxbot

3- Following the onset of a trial depolarization, the atria contract and eject a
certain amount of blood into the ventricles; there is also a small amount of
reflex of blood into the great veins.
¢l U ol (pm Rigna 23S (s g I (miiy caUins) R3] R ya3 A 33 3
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4-As the ventricles begin to contract, their pressure risesand soon exceeds the
pressure in the atria; this closes the atrioventricular valves and for a period
both the inlet and outlet valves of the ventricles are closed, so that pressure
rises rapidly without any change in ventricular volume.
3% ¢0ad¥) b larall laty Le Gle s s laghaiua adi yy ¢ (mlal L Lkl fay Laxie 4
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This is known as the is volumetric or isometric phase of contraction.
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5- The ventricular pressure exceeds that in the aorta or pulmonary artery, and
the aortic or pulmonary artery, and the aortic and pulmonary valves open. This
allows blood to flow out of ventricles.

6- The ejection phase of systole: the blood ejected into the large arteries distends
their elastic walls and a proportion of the ejected volume is stored in the arteries
during systole.

7-As the ventricles begin to relax at the onset of diastole their pressure fall, but
the pressure in the great arteries is kept high by the elastic recoil of their walls,
forcing the stored blood to flow into the more peripheral arteries and arterioles
8-. Ventricular pressure drops below the pressures in the aorta and Pulmonary
arteries. This allows the aortic and pulmonary valves to close, and for a while
the ventricles relax isovolumically, with both outlet and inlet valves closed.
9-Eventually, the pressure falls below arterial pressure and the atrioventricular
valves open, to allow ventricular filling to begin again.

Left ventricle , Artery , Arteriole

venule Atrium Right ventricle.
—> —_—

Venous system:

The veins are the blood vessels, which carry the blood back toward the heart.
This blood is usually non-oxygenated. In the toad, there are two exceptions to
this generalization: (1) The pulmonary vein returning the blood from the lungs
to the left atrium, and (2) the cutaneous vein returning the blood from the skin
to the sinus venous. In the toad there are two venous circulations; venous system
proper collecting the blood from different tissues of the body to the sinus
venosous by means of three principal veins, the right and left vena cavae and the
posterior vena cava. The second venous circulation is the portal system, which is
further divided into two systems; the renal portal, and hepatic portal systems.
The portal system consists of a series of blood vessels beginning and ending in
capillaries.

ycapillary ,

Arterial system:

Arteries carry blood away from the heart to various tissues of the body.
Usually the blood carried by the arteries was a heavy load of oxygen with the
exception of the pulmo cutaneous artery, which carries non-oxygenated blood
from the heart to the skin and lungs.

Blood circulation in mammalian heart:

The anterior and posterior venae cavae bring blood to the right auricle from the
anterior and posterior parts of the body. The blood then passes into the right
ventricle. From there goes to the pulmonary arch, which divides into right and
left branches to the lungs. The tricuspid valve prevents the blood in the right
ventricle from returning to the right auricle. After the oxygenation of blood in
the lungs, blood returns to the left auricle by way of the pulmonary vein. It then
passes through the bicuspid value to the left ventricle, from which it is carried
by the aortic arch to all parts of the body. Semi lunar valves at the base of both
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5- The ventricular pressure exceeds that in the aorta or pulmonary artery, and
the aortic or pulmonary artery, and the aortic and pulmonary valves open.
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This allows blood to flow out of ventricles.
Okl e @I aall e 13

6- The ejection phase of systole: the blood ejected into the large arteries
distends their elastic walls and a proportion of the ejected volume is stored in
the arteries during systole.
2yl Ll pon ams s Sl Gl 530 Y Axdd 5 (53 ol o gy sl 8l Al je -6
Lol U Gl 8D (A Cagd8all anall (g A 0 3R g g

7-As the ventricles begin to relax at the onset of diastole their pressure fall, but

the pressure in the great arteries is kept high by the elastic recoil of their walls,

forcing the stored blood to flow into the more peripheral arteries and arterioles
8-.
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Ventricular pressure drops below the pressures in the aorta and Pulmonary
arteries.
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This allows the aortic and pulmonary valves to close, and for a while the
ventricles relax isovolumically, with both outlet and inlet valves closed.
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9-Eventually, the pressure falls below arterial pressure and the atrioventricular

valves open, to allow ventricular filling to begin again.
lagl ddad) 4 Clelaall xidsi g b il Jazaall G 90 Lo ) Jaxazall iy 40l 8529
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Left ventricle Artery Arteriole capillary venule Atrium Right ventricle.
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Venous system: The veins are the blood vessels, which carry the blood back
toward the heart.
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This blood is usually non-oxygenated.
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In the toad, there are two exceptions to this generalization: (1) The pulmonary
vein returning the blood from the lungs to the left atrium, and (2) the
cutaneous vein returning the blood from the skin to the sinus venous.
OV () 0 e aall s 3 (5 350 2 5 s (1) s ananil 1agd (e Uit llia ¢p 2iuzal)
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In the toad there are two venous circulations; venous system proper collecting
the blood from different tissues of the body to the sinus venosous by means of
three principal veins, the right and left vena cavae and the posterior vena cava.
o) A ) Al g pall e (g5l Slead psh iy s s g 2kl b as
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The second venous circulation is the portal system, which is further divided
into two systems; the renal portal, and hepatic portal systems.

a5 o SIS Al gl ¢ el ) Lo vty (3015 ¢ ) AL 8 sl Sy ol 5 50l
Al 5

@xFxBot Al g3 caan i | (69) haiua


https://t.me/xfxbot
https://t.me/xfxbot

The portal system consists of a series of blood vessels beginning and ending in
capillaries.
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Arterial system: Arteries carry blood away from the heart to various tissues of
the body.
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Usually the blood carried by the arteries was a heavy load of oxygen with the
exception of the pulmo cutaneous artery, which carries non-oxygenated blood
from the heart to the skin and lungs.
Al L al ¢ Ll sy e i des e 5 le Gl Sl alas 3 2l )5S Lasale
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Blood circulation in mammalian heart: The anterior and posterior venae cavae

bring blood to the right auricle from the anterior and posterior parts of the
body.
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The blood then passes into the right ventricle.
ool ) a5

From there goes to the pulmonary arch, which divides into right and left
branches to the lungs.
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The tricuspid valve prevents the blood in the right ventricle from returning to
the right auricle.
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After the oxygenation of blood in the lungs, blood returns to the left auricle by
way of the pulmonary vein.
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It then passes through the bicuspid value to the left ventricle, from which it is
carried by the aortic arch to all parts of the body.
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Semi lunar valves at the base of both 69
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pulmonary and aortic arches prevent the blood in these vessels from returning

to the ventricles.

On the surface of the heart, it there is a complex series of vessels called coronary

arteries and veins. The coronary arteries arise from the aorta just in front of the

semi lunar valves. They supply the walls of the heart itself with blood. The
coronary veins collect this blood from the walls of the heart and empty it into the
right auricle, through a common opening, the coronary sinus.

10. Blood circulation in toad’s heart:

1. Venous blood passes from the anterior and posterior venae cavae into the
sinus venosus which contracts forcing the non-oxygenated blood into the
right auricle.

2. In the meantime, oxygenated blood from the lung passes into the left
auricle through the pulmonary veins.

3. Both auricles then contract simultaneously pushing the contained blood
into the ventricle, which contracts in turn.,

4. Therefore, the blood reaching the ventricle is a mixture of:

a. Partially oxygenated blood coming from the right atrium due to the effect
of oxygenated blood carried by the cutaneous veins.

b. Completely oxygenated blood coming from the left atrium carried to it
by the pulmonary vein.

Different between mammalian and amphibian circulation:
Mammalian is, therefore, different from amphibian one in that:

A. The heart is 4-chambered i.e. (2 auricles and 2 ventricles).

B. It is of the double type i.e. double circulation which means that the blood
from certain region should pass twice through the heart in order to come
back to its origin.

a. There is no mixing of oxygenated with non-oxygenated blood.

Table 10.Before the studying lymph system, the following table shows the
different between the blood capillaries and the lymphatic capillaries:

Blood capillaries Lymphatic capillaries

1.present superficial in position under | 2.present more deep in position than
the skin and mucous membranes Blood capillaries.

2.They are surrounded with basement | 2. They have no basement membrane
membranes and pericytes and No pericytes

3.The lumen is usually patent and less | 3.The lumen may be collapsed but
Permeable. more Permeable

4.Arterioles are branching and are 4. Blind-ended channels and are

connected with the venules at the other | connected to lymph vessels at one side

side they have small uniform diameters | only. Their diameters are larger and

irregular
5.They carry blood 5.They carry lymph
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pulmonary and aortic arches prevent the blood in these vessels from returning
to the ventricles.
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On the surface of the heart, it there is a complex series of vessels called
coronary arteries and veins.
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The coronary arteries arise from the aorta just in front of the semi lunar valves.
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They supply the walls of the heart itself with blood.
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The coronary veins collect this blood from the walls of the heart and empty it
into the right auricle, through a common opening, the coronary sinus.
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Blood circulation in toad’s heart: 1.Venous blood passes from the anterior and
posterior venae cavae into the sinus venosus which contracts forcing the non-
oxygenated blood into the right auricle.
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2.In the meantime, oxygenated blood from the lung passes into the left auricle
through the pulmonary veins.
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3.Both auricles then contract simultaneously pushing the contained blood into
the ventricle, which contracts in turn.
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4.Therefore, the blood reaching the ventricle is a mixture of: a.
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Partially oxygenated blood coming from the right atrium due to the effect of
oxygenated blood carried by the cutaneous veins.
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Completely oxygenated blood coming from the left atrium carried to it by the
pulmonary vein.
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Different between mammalian and amphibian circulation: Mammalian is,
therefore, different from amphibian one in that: A.
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The heart is 4-chambered i.e.
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(2 auricles and 2 ventricles).
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It is of the double type i.e.
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double circulation which means that the blood from certain region should pass
twice through the heart in order to come back to its origin.

3 i Gl e (4 ye e O ng Lsne Ailaie (e @3 a3l o (g An 53 el A geall 3 5l
o das

@xFxBot 4w g Caaz i | (70) 4adua


https://t.me/xfxbot
https://t.me/xfxbot

a.There is no mixing of oxygenated with non-oxygenated blood.
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Table 10.Before the studying lymph system, the following table shows the
different between the blood capillaries and the lymphatic capillaries: Blood
capillaries Lymphatic capillaries 1.present superficial in position under the
skin and mucous membranes 2.present more deep in position than Blood
capillaries.
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2.They are surrounded with basement membranes and pericytes 2.They have
no basement membrane and No pericytes 3.The lumen is usually patent and
less Permeable.
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3.The lumen may be collapsed but more Permeable 4.Arterioles are branching
and are connected with the venules at the other side they have small uniform
diameters 4.
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Blind-ended channels and are connected to lymph vessels at one side only.
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Their diameters are larger and irregular 5.They carry blood 5.They carry
lymph 70
70 4 sbialll Jaa3 5 aall Jasd 5 daliiia ye 5 ST L Uil

@xFxBot Hal g3 cuaa 53| (70) daiea


https://t.me/xfxbot
https://t.me/xfxbot

ANATOMY OF THE HEART (ANTERIOR VIEW)

brachiocephalic trunk

brachiocephalic vein: left common carotid artery
left branch
right branch left subclavian artery

arch of aorta
ligamentum arteriosum

pulmonary trunk

TTRE Y pulmonary valve:

reflection of pericardium U RS . 5 s s right semilunar cusp
A anterior semilunar cusp

right auricle left semilunar cusp
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pectinate muscles 7 : Y conus arteriosus

left auricle

right coronary artery & P ) ; s : i
A / / 4 3 supraventricular crest
fossa ovalis %‘{, R 4 : : ke g
e ol f : R great cardiac vein
limbus S ) : p 2 SR ) e

anterior
) ' interventricular artery
crista terminalis

left ventricle

right atrium chordae

tendineae

moderator

tricuspid valve: band
anteriorl cusp
septal cusp muscular
posterior cusp interventricular
o septum

hepatic veins pericardial sac

5o apex of heart
inferior vena cava
abdominal aorta
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ARTERIAL SYSTEM (ANTERIOR VIEW)

s - £ X maxillary artery
superficial temporal artery . 5 18 infraorbital artery
occipital artery \ /” N \ transverse facial artery
vertebral artery \ 3 > vy buccal artery
internal carotid artery \ facial artery
external carotid artery } = inferior alveolar artery
°°th"°" cargtl;!] z:rnerlles e mental and submental arteries
yrocarvica: frun lingual artery
costocervical trunk == 4 g axillary artery
subf:lavian artery o~ aortic arch
thoracoacromial artery / 3 pericardiacophrenic artery
anterior and posterior & &) % \ descending aorta
circumflex humeral arteries v N _
4 radial collateral artery
|ntt.amal thoracic artery \ \\ brachial artery
radial collateral artery J B infqrior phrenic artery
intercostal arteries = pe iy celiac trunk )
\ ﬁ superior mesenteric artery
superior epigastric arte - renalartery
' i o J\;, \, AL inferior mesenteric artery
inferior epigastric artery AN /
\ radial recurrent artery
anterior interosseus artery : gonadal artery
ascending branch of deep YN \ commen iiac artery,
circumfilex iliac artery 17 | — internal iliac artery
i / external iliac artery

superficial circumflex iliac artery - - 7 f 4 radial artery

ulnar artery

medial and lateral
femoral circumflex artery
deep palmar arch
superficial and - [
deep palmar arches A

proper palmar ‘ S \ /
digital arteries ) b

deep femoral artery

N femoral artery

f -} descending branch of
— ! . lateral circumflex femoral artery

= | : descending genicular artery

lateral superior genicular artery f
medial superior genicular artery
medial inferior genicular artery
lateral inferior genicular artery

popliteal artery

\

anterior tibial artery
—— peroneal artery

posterior tibial artery

anterior lateral
malleolar arterial
lateral plantar artery

deep plantar arterial arch ) dorsalis pedis artery

dorsal metatarsal arteries o/ lateral tarsal artery

dorsal digital arteries L\ Y
J \V arcuate artery
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VENOUS SYSTEM (ANTERIOR VIEW)

superficial temporal vein

superior sagittal sinus vh
— I ) superior ophthalmic vein
inferior saglﬁal 'smus ’/‘Q‘ ) caiemous sius
straight sinus —_{ /"~ angular vein
transverse sinus \¢ & :ﬂ infraorbital vein
sigmoid sinus - ~~"; St \ maxillary Yem
occipital vein ‘ A buc.cal vein
internal jugular vein g A) = facial vein
external jugular vein o inferior labial vein

subclavian vein
axillary vein
cephalic vein
brachial vein

basilic vein
lateral thoracic vein

perforating branches of
internal thoracic vein

thoracoepigastric vein
median cubital vein

basilic vein [/
cephalic vein

inferior alveolar vein
internal thoracic vein

intercostal veins

brachial vein
inferior vena cava
right, left, and middle hepatic veins
superior epigastric vein
renal vein
abdominal vena cava
thoracoepigastric vein
gonadal vein
common iliac vein
inferior epigastric vein
internal iliac vein
external iliac vein

superficial circumflex iliac vein \ radial vein
superficial epigastric vein 7 \y 3 ulnar vein
P = B palmar venous arch
.\\t, deep digital veins
%’/‘ “"w,\.:‘?\‘?*
superficial digital veins iy B ﬁoré{ir;g s

(of

accessory saphenous vein

iy

femoral vein)

external pudendal vein

great saphenous vein ] femoral vein
: [/
popliteal vein L= o ké
6 deep veins of the knee
superior medial and —=— \ %] f b P
lateral genicular veins ) % )l

lesser saphenous vein

great saphenous vein

dorsal venous arch

superficial dorsal veins
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dorsalis pedis vein

deep plantar veins



