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Numan Physiology

Physiology is defined as the study of functions of various systems and
different organs of the body. Physiology is of different types namely,
Human Physiology, Animal Physiology and Plant Physiology. Human
Physiology and Animal Physiology are very much inter-related.
Knowledge of Human Physiology is essential to understand the other allied
subjects like Biochemistry, Pharmacology, Pathology, Medicine, etc.

Cell Physiology

All the living things are composed of cells. A single cell is the smallest unit
that has all the characteristics of life .

i Structure of the Cell

Each cell is formed by a cell body and a membrane covering the cell body
called the cell membrane. Cell body has two parts, namely nucleus and
cytoplasm surrounding the nucleus. Thus, the structure of the cell is studied

under three headings:
]. Cell membrane.

2. Cytoplasm.

3. Nucleus.
Cell Membrane

Cell membrane is a protective sheath, enveloping the cell body. It is also
known as plasma membrane. This membrane separates the fluid outside
the cell called extracellular fluid (ECF) and the fluid inside the cell called
intracellular fluid (ICF). The cell membrane is a semipermeable
membrane. So, there is free exchange of certain substances between ECF

Composition of Cell Membrane
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2. Seleuﬁvepmbl]m Cell membrane acts as a semipermeable
membrane, which allows only some substances to pass through it
and acts as a barrier for other substances

. Absorptive function: Nutrients are absorbed into the cell through
the cell membrane

. Excretory function: Metabolites and other waste products from the
cell are excreted out through the cell membrane

. Exchange of gases: Oxygen enters the cell from the blood and
carbon dioxide leaves the cell and enters the blood through the cell
membrane

. Maintenance of shape and size of the cell: Cell membrane is
responsible for the maintenance of shape and size of the cell.

Cytoplasm

Cytoplasm of the cell is the jelly-like material formed by 80% of water. It
contains a clear liquid portion called cytosol and various particles of
different shape and size. These particles are proteins, carbohydrates,
lipids or electrolytes in nature. Cytoplasm also contains many organelles
with distinct structure and function .

Cytoplasm is made up of two zones:

1. Ectoplasm: Peripheral part of cytoplasm, situated just beneath
the cell membrane

2. Endoplasm: Inner part of cytoplasm, interposed between the
ectoplasm and the nucleus.




2. Stability of cell shape
3. Cellular movements

Nucleus

Nucleus is the most prominent and the largest cellular organelle. It has a
diameter of 10 p to 22 p and occupies about 10% of total volume of the
cell. Nucleus is present in all the cells in the body except the red blood
cells. The cells with nucleus are called eukaryotes and those without
nucleus are known as prokaryotes. Presence of nucleus is necessary for

Most of the cells have only one nucleus (uninucleated cells). Few types of
cells like skeletal muscle cells have many nuclei (multinucleated cells).

Generally, the nucleus is located in the center of the cell. It is mostly
spherical in shape. However, the shape and situation of nucleus vary in
some cells.

Stmctﬁr: of Nucleus

1- Nuclear membrane.
2- Nmm
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1- Tn Homeostasis
Body cells survive in the fluid medium called internal environment.
Internal environment contains substances such as glucose, amino acids,

lipids, vitamins, ions, oxygen, etc. which are essential for growth and
functioning of the cell. |

2- In Transport Mechanism

Body water forms the transport medium by which nutrients and other
essential substances enter the cells; and unwanted substances come out of
the cells. Water forms an important medium by which various enzymes,
hormones, vitamins, electrolytes and other substances are carried from one

part to another part of the body.
3- In Metabolic Reactions

Water inside the cells forms the medium for various metabolic reactions,
which are necessary for growth and functional activities of the cells.

4- In Texture of Tissues

Water inside the cells is necessary for characteristic form and texture of
various lissues.
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mostly of water, dimhf_u:l jons,
molecules (such as proteins).

2. Extracellular fluid (ECF): is the fluid found outside cell membranc. Its

compartments. Its composition consists
small molecules, and large, water-soluble

volume is 18 L and it forms 45% of the total body walter. The concentration

of sodium is high and the concentration of potassium is low. Fxsmpl_ﬂi
lymph, Plasma, Fluid in bones and fluid in dense connective uss:.les like
~ cartilage. It composition is mainly cations and anions. The cations !ncludc:
sodium (Na+), potassium (K+) and calcium (Ca2t). Anions include:
chloride and hydrogen carbonate (HCO3). These ions are important for

water transport throughout the body

Composition of Body Fluids

Body fluids contain water and solids. Solids are organic and inorganic

substances.

|- Organic Substances: are glucose, amino acids and other proteins,

fatty acids and other lipids, hormones and enzymes.

2- Inorganic Substances: present in body fluids are sodium,
potassium, calcium, magnesium, chlonde, bicarbonate, phosphate

and sulfate.
Measurement of body fluid

To calculate the interstitial fluid volume (fluid not in the cells and in the
blood) subtract the plasma volume from the extracellular volume. To
measure the volume of any fluid compartment within the body you must
inject or infuse a marker substance that will equilibrate (diffuse freely to
a uniform concentration) throughout this compartment, also not be

“metabolized.
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Hemoglobin

Define: (abbreviated Hgb or Hb)the hemoglobin molecular present
inside RBC and is responsible for is main function which is carry 02 to
the tissue and return CO2 from tissues to the lungs.

Hemoglobin is made up of four protein molecules (globin) globin chains
that are connected together.

Hemoglobin'= Heme + globin ( protein )

-globin is considered as a protein so that it synthesized hy rough
endoplasm reticulum RER.

-Hemoglobin-molecule consists of four polypeptide chains:

Two alpha chains a, each with 141 amino acids and Two beta chains B

globin, each with 146 amino acids

in adult hemoglobin (molecule contains two alpha-globin chains and
two beta-globin chains. In fetuses and infants, beta chains are not
common and the hemoglobin molecule is made up of two alpha chains
and two gamma chains. As the infant grows, the gamma chains are
gradually replaced by beta chains, forming the adult hemoglobin
structure (after birth and reaches adult level within 1-2 years),

-The iron contained in hemoglobin is also responsible for the red ci:lor of
blood. -
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Normal hemoglobin types include:

* Hemoglobin A (Hb A): makes up about 95%-98% of hemoglobin
“found in adults; it contains two alpha (a) chains and two beta (B)
protein chains.

* Hemoglobin A2 (Hb A2 ): makes up about 2%-3% of hemoglobin
found in adults; it has two alpha (a) and two delta (3) protein chains. !

« Hemoglobin F (Hb F, fetal hemoglobin): makes up to 1%-2%: it has
two alpha (a) and two gamma (y) protein chains.

Normal hemoglobin values? !

v Adult males: 13.5 to 17.5 gm/dL '

e Adult women: 12 to 16 gm/d

'« Newborns: 17 to 22 gm/dL. !
« Children: 11 to 13 gm/dL

IF low hemoglobin level is referred to as anemia or low red blood count.
There are many reasons (causes) for anemia:-

I
|
¢ such as nutritional deficiency (iron, vitamin B12, folate), ;'
% loss of blood (traumatic injury, surgery, bleeding, |
** bone marrow problems....etc.

if -Higher than normal hemoglobin levels referred to problem such as in
people living at high altitudes , in people who smoke, Dehydration,
polycythemia.......etc '

hemoglobin measured?

Hemoglobin is usually measured as a part of the routine complete hlood
count (CBC) test from a blood sample and P.C.V

Note ..the method to know the type of Hb it is Electrophoresis technique

Abnormal type of Hb : There are thousand types of Hb some are there

that are commen

1- synthesis of abnormal Hb genetic condition (e,g Sickle cell anemia) I
2- reduced synthesis of normal globin chains genetic condition (e.g i
Thalassemia) '
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1-Sickle cell anemia :- laiall aall

Define: (abbreviated HbS) is genetic disease results from a single glutamic acid to
valine situation replace of beta globin poly peptide chain, it is inherited from
parents’ this type is more common in Africa , result in abnormally-shaped
(sickled) red blood cells These abnormal red blood cells cannot easily pass
through small blood vessels leading to inadequate oxygen for the tissues of the

body.
Type of Sickle cell anemia:-

1-the cell like sickle ,due to abnormal Hb inside RBC ,it is inherited from two

parents..

2-the cell is like leaf of tree, this type inherited from one parents’.

' Laboratory features:-

The blood film shows : 1- the cell is like sickle 2-target cell 3pokilocytésis
4-polychromasia .

* Clinical feature :-

Some of Clinical feature , Sever bone pain due to affects in morrow,, hypoxia,
severe anemia, tachycardia etc....

Treatments might include medications and blood transfusions.
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Thalassemia

Malformed
red blood cell

' A ‘ o “/ y'\rmemoodan

2-Thalassemia :it is congenital disorder in which there is defection in hemoglobin
production one or more of Hb sub unite, failure to synthesis specific type of

globin chain (alpha or beta).

Type of Thalassemia:

1- In Beta Thalassemia failure synthesis beta chain so called (beta
Thalassemia) it is more common type of Thalassemia in the Mediterranean
area , it is Asymptomatic, occurs when one or both of the two genes
needed for making the beta globin chain of hemoglobin are variant.

2. Alpha Thalassemia reduce or absent alpha chain synthesis so called (alpha
Thalassemia) is common in southeast Asia.it is symptomatic,occurs when
one or more of the four genes needed for making the alpha globin chain of
hemoglobin are variant or missing

3- Laboratory features:

Hypo chronic, target cell ,schisto cytosis ,polychromasia ,total iron binding
capacity is normal , serum ferritin is normal, one electrophoresis we see in HbA2

and HbF

People who have alpha or beta thalassemla tralt can have mild anemla. However, many
people who have these types of thalassemla have no signs or symptoms,
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Hematology

Aplastic anemia (A.A) (il ¥ pa i

Pancytopenia ilL2l oy ) 4% result from effect in bone morrow, decreased in WBC,
Hemoglobin and Platelets.

Classification :

1) Primary Aplastic anemia —> congenital is associated with other disease
Acquired , autoimmune disease

—>

2)Secondary Aplastic anemia causes:

a) Treatment high-dose radiation or ionizing radiation, chemotherapy for
cancer .

b) Exposure chemical e.g. benzene ,hair dyes,

c) drug e.g. chlorampheniral, antibiotics cytotoxic

d) infectione.g. chronic hepatitis .

Lab. Feature :

1. Anemia (Hb)

2. Reticulopenia : decreased mature RBC

3. Leukopenia : decreased WBC

4. Thrmocytopenia :decreased platelets

5. Bone marrow finding hypocellulary with replacement of marrow by fat .

tissue in about 70%
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ential leucoevte connt .
Introductiop :- Fhe precursor of leucocyte jg leucoblast , the morphology of white
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blood cells are differ from the red blood cells in apperance , quantity , and function

l

I €s¢ contain nucleys of varying shapes and sizesy the cels themselves are round
tend to be colourjess 1 ¢ dillerent types of white blood cells are identified by their

l sizes and shapes of nucleyg and the apperance of cytoplasmic granules when these

I ce ined usually with : 5
1- Leishman,s stain

! 2- Wright,s

White blood ce

—_— —_—
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l-Granulocyte 2~ - (Cytoplasm contain gfanules 3
2-Agranuelocytw > ot Cytoplasm with ot granules )
_\,-‘I \_‘_-\_l

Granulocyte 2 bl ) iy

1- Neutrophil %@mhmuﬂem ) —L=iy)
this cell is 10-17 % Mni in diameter has a characteristic nucleus consisting of /7~
between 2-5 lobes and a pale cytoplasm with many fine gink or violet pink
granules these are capable ofa%, increase in bacteria 1

. . = . . . . b += 9 .
Infection (pneumoma) and also can be seen jn Urine in urinary tract infection
Normal value — 49 79 % ( T Z
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foreign substance from body , increase in allergic reaction & parasitim
\—h—a__

Normal value —[1- 6% prp- 4% ——LHfeclion
3- Basophil :- this ce 1s 8- 1

normal peripheral blood ;the nucleys s irregular and are coverd by the 2o
. . . ) 59
cytoplasm granules which are large and violet —blue in colour Increase only in @

one condition Basophilic granulocytic leukemia | synthesis of histamine js also
thought to be one of thepy functions suggesting arole jn allergic reaction
Normal value —)0-1% [ ,

"Agran ulocyte '

I- Monocyte :- it is the larger leucocyte in peripheral blood 10 — 16 Mm in 3
ytoplasm stain pale

AL iy ——— .

diameter

and have large central oval or indented nucleus abundant ¢
blue and contain fine v oleggincrease in some bacterial infection gndma aria
e —

and in g ic leukemia ,it'js capa le of amoeboid movement (ingestion

of bacteria )
| Normal value — 2-8%




L :
~Lmphoeyte :- these concerned with antibody format;
ill)- %mall lymphocyte |  formation ,there are 2 form
- large lymphocyte \ ('
small . ocyte |\ 7E)
cytopll:;;l);mgytes are present in peripheral blood (7 - 10 ) Mm with scanty
and also b 3 i;ﬂtral nucleus they produce by horie matrow (B- lymphocyte)
in bacteria)]’ : r:? ymus glang (T' lY_TMe ) it is increase in infant ; chil@
S mFm\TEtio-n » lymphocytosis increase in lymphocyte in viral disease like
¢ ( eukeir)x; o ?;Ei?.s , and high increase in whooping cough and chronic lymphocytic
2 ' Gl =

Normal value — /2,0 -4914 vy

Function of leucocytes :- 5. /&2
i the most important fun s i
ction of WBC:s is to destroy pathogenes whenever pathoger

I ;%E@I thz tissue as through ( woiinds) certain WBCs (neutrophil & monocyte) are
racted to the area they leave the blood vessels and proceed by oi B
movement to the area of infection they engulf the invade pathogenes by process

called phagocytosis if the pathogens are extremely virulent or numerous they may
s cel

destrf)y th.e WBCs, _theﬂdead Ieucocyt’es are known as pus ce 1, a collection of pus
localized in an area is known as abs@ess , the lymphoCyte destroy foreign invade

pgthogens by attaching the cell dh'g_c_:glgf or by producing antibodies that circulate
with the blood and help destroy the pah,ogens - =i

gr——

the differential 'l%%gg_{te count =
(

" this is consist of the enumeration of the percentages of the various types of WBCs
mear of filin of blood must be prepared and stain with

i the peripheral blood . a smear of filin of blo g
mkm-sﬂ& wright stain only well smear should be used if the smear is too thick
ype: ially monocytes from lymphocytes will be

def&entjafion of cells types espec
difficult =
he majority of the neutrophil & monocyte will be

or impossible if it is too thin t
located at the edgwgg.

After staining

the red cells should be pink , nuclei varying shades of purple , granules of
neutrophil are pink ,of eosinophil are bright red , of basophil are deep violet
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The nephron consist of ' :

|- the glom ruler or'’bowman capsule . R DA

Y- proximal convoluted tubuyle. . T B
- loop of Henley . s & | g

t- distal corivoluted tubules .
unction of the kidney ;/
2.~ elimination of excess body water . . o
A elimination of product of metabolism e.g. urea , creatininé . S

- aimif‘j@Qﬂ.QﬁQt@iEQSﬂbﬁtﬁDﬁS&g;c.i.r_“%gg-;__, '

,/Lf'fét—ezition of substance necessary for norma_lubody ., body o
- regulation of electrolyte balance and' osmatic pressure of thg.‘,l?qfl-ﬂ%lg |

5l(pr6du—ctibn' of hormone e.g, Renin , erythropoietin i |
i
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-FORMED ELEMENT:- 4
A-Ervthrocyte (RBC):these

averaging (7.8 nm) in diameter in a central area that is thinner
en edges, the mature form found in the circulating bhlood does

1oL have a nucleus, on purpose of RBC is to carry O2 from the
lung to the tissues and CO2 in reverse direction .
Average: 4.5- 5

.--.:‘1: - e ’n--b-t---
LS A S IR IV IN] (A SENETS

Life span :120 days
B- leu

urocytes (WBC)
shapes and size they
pathogens. 5,000

days.

:they (7-16 nm) contain nuclei of varying
are colorless and its function is to destroy
- 10,000 cells/ cmm. Life span: few hours- few

Platelets (thrombocytes) : these tiny (2-4 nm) fragments of cells
(megakaryocyte's) 200,000-400,000/ cmmm

Platelets , are essential for blood coagulation -(clotting}
Life span : 5-9 days

are tiny disc —shape bodies k‘
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Human Physiology Lectura Seven .
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v / G!zmds%n'c special secreting organs which pour their secretions
either directly or indirectly into the bloodstrcan—xl

Endocrine Physiology

Kinds of Glands:

a) Duct Glands or Exocrine Glands: Have ducts or canals
through which they pour out their sccretions. These include
lacrimal (tear) glands, sebaceous (sweat), salivary, gastric,
mammary glands.

b) Ductless or Endocrine Glands: Pour their secretions called
hormones directly into the bloodstream.

Endocrine glands: are glands of the endocrine system that
secrete their products, hormones, directly into the blood rather
than through a duct. They are also called ductless glands because
they do not have ducts to secrete their hormones.

A hormone: is a chemical substance that is secreted into the
internal body fluids by one cell or group of cells and has a
physiological control effect on other cells of the body.

Important Functions of hormones include:

1. Growth and development of Prompting cell or tissue

2. Food metabolism

3. Initiating and maintaining sexuval development and
reproduction -

4. Maintaining body temperature
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Two classes of hormones based on solubility in aqueous
medium: - i

1.Hydrophilic Hormones: Hormones that are soluble in aqueous
medium. They cannot c¢ross the cell membrane. Examples:
Insulin, Glucagon, Epmcphrmc

2. Lipophilic Hormones: Hormones that are not soluble in
aqueous medium, but soluble in lipid. They can easily cross the
cell membrane. Examples: Thyroid hormones, Steroid hormones.

The main endocrine glands include:

Gland Hormone
1tuitary glan Grow@hormones regulate body growth
cight and weight) and development.
-Hormones regulate the thyr01d gland
(Thyroid Stimulating Hormones L Ez )
-Stimulate milk production in the breasts.

( Thyroid GlanTB | “Chyroxine

“Triidothyronine; increase the rates of
chemical reaction in almost all cells of
the body, thus increasing the general
lcvel of body metabolism.
*Cdlcxtomn* - It promotes the deposition
of calciumin the bones.

@It controls blood sugar levels.

T Pancreas b

Adrenal gland \ (Adrenaliney) It is the key in regulating
body’s stress response.

(‘ OvaricsTS [Estrogen\ - It stimulates the
development of the female sex organs, |
the breasts and various secondary sexual

s

characteristics.
fProgesterone;  During  pregnancy,
| progesterone also stimulates

development of the glands in the breasts
that are responsible for milk production.
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Human Physiology  ': Lecfuré Seven

Testosterone: § It snmutates gxowth of
the male sex organs, also promotes the g
development of: male seconf‘,,_. ry: Sex:| e
| characteristics. ' g
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LABORATORY FEATURE

.. Increased in HB, P.C.V, RBC
. Platelet increased

“Vitamin B12 increased

.. Hyper cellular Bone marrow
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/POLYCYTHEMIA OR ERYTHROCYTOSIS -

It 18 a pattern of blood cell changes includes increased in
HB above 17.5mg\dl in male

. Above 15.5 mg\dl in female

Also increased in RB count.:ibove 6000.000mm cubic
and ¥ increased in P.C.V 5.z




