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: have a true nucleus.Eukaryotic cells 
: they lack true nuclei and nuclear Prokaryotic cells

envelope. 

  
Any cell consists of 

The cell (plasma) membrane: represents the living 
outer boundary the cell. 

The nucleus: represents the controlling center of the 
cell. 

The cytoplasm: that contains the  organelles and 
inclusions. 





THE NUCLEUS 

: General features 
Most human cells are eukaryotic cells 
containing true nucleus. 

 

The cells usually contain one nucleus 

 

With L.M., the nucleus is basophilic due to its 
content of DNA. 



Interphase nucleus 

 

Components: 

Nuclear envelope. 

Chromatin 

Nucleolus. 

Nuclear matrix. 



contains  :The nuclear envelope
Nuclear pores to allow the exchange 

of special substances between the 

nucleus and the cytoplasm. 

 

it is the substance of  :The chromatin
chromosomes  



Chromatin structure 

it is formed of: 

-DNA double helix. 

-Histones: strong basic proteins.  

-Non- histones: less basic proteins. 

-Small amount of RNA. 

The DNA is organized around histones into 

nucleosomes that are wound into a helix to 

form chromatin. The latter is then wound 

again into a supercoiled chromosomes. 





Structure of DNA and RNA 
 

Each molecule consists of 2 long strands of 
polynucleotide chains wound together in double 
helix form.  

 

The back bone at each strand is formed of 
alternating phosphate and deoxyribose groups 
with side chains of nitrogen base, which is one of 
four bases, Adenine (A), thymidine (T), cytosine 
(C) and Guanine (G).  

 

The mode of attachment of the 2 strands is through 
obligatory base pairing between A & T and G & C 
respectively.  





A single strand of DNA is made of letters:  
ATGCTCGAATAAATGTGAATTTGA 

 

The letters make words:  
ATG CTC GAA TAA ATG TGA ATT TGA 

 

The words make sentences:  
<ATG CTC GAA TAA> <ATG TGA ATT TGA> 

 

These "sentences" are called genes. Genes tell the cell to 
are  Proteinsmake other molecules called proteins. 

required for the structure, function, and regulation of the 
body's cells, tissues, and organs. 

http://genetics.gsk.com/overview.htm


We have approximately three billion 

base pairs (6 billion bases total) of 

DNA in most of our cells. This 

complete set of genes is called a 

. With the exception of genome

identical twins, the sequence of the 

bases is different for everyone, 

which makes each of us unique. 

http://genetics.gsk.com/overview.htm


 

In RNA:  The nitrogen base is 
uracil instead of thymidine.  

The sugar group is ribose instead 
of deoxyribose. 

  

RNA is present in three forms, m 
RNA, ribosomal and transfer.  



Chromosomes 

 

Each cell contains a fixed number of 

chromosomes, present in pairs. 

  

Gametes (sperms and ova) contain 

only one set of chromosomes (23 

chromosomes) . 



Karyotyping 

It is the study of the number, type and 

morphology of chromosomes of an 

individual.  

 

They are photographed and homologous 

chromosomes are put together and the 

whole set is arranged to form a map. 





Chromosomal abnormalities 

 

Abnormality in the number: -A 

1-polyploidy in which the cell contains more than 2 

haploid number of chromosomes e.g. cancer cells. 

 

2-Anuploidy e.g. the trisomy 21 results in Down 

Turner Syndromesyndrome.  is an example of a 

monosomy where the individual is born with only 

one sex chromosome, an X. 

 

http://en.wikipedia.org/wiki/Turner_Syndrome


Chromosomal abnormalities 

 

 

Abnormality in structure:-B  

1-Deletion: loss of an arm of a chromosome. 

 

2-Duplication: addition of extra piece to a 

chromosome.  



Role of DNA and RNA in protein 

synthesis 

 

The genetic information (for synthesis of a certain 
protein) is present in inherited genes on DNA 
molecules. 

  

The genetic code is represented in the form of 
codons (3 letter codes e.g. TGA, GAT, etc. ….). 

 

These codons are transcribed to mRNA. The 
mRNA enters the cytoplasm through a nuclear 
pore and binds the ribosomes (rRNA) and starts 
protein synthesis  



The nucleolus 

 

It is round dense basophilic structure 

presents in most cells especially in active 

protein synthesizing one. 

 

is the site of  :The function of nucleolus
transcription of ribosomal RNA that is 

concerned with protein synthesis.  



Cell division 

 

: it is a type of cell division occurs in Mitosis
somatic cells. Each division results in the 
formation of two cells each contains the 
same number of chromosomes as the 
mother cells. 

 
: it is a type of cell division occurs in Meiosis

germ cells. The division results in the 
formation of gametes(sperms and ova) 
each contains the haploid(half) number of 
chromosomes as the mother cells. 

   



Cell development 

 

The fertilized ovum (one cell) forms 

a perfectly organized organism by 

the process of cell development 

which involves three aspects:  

growth, differentiation and 

integration. 



increase in all mass through increase in  :Growth-A

their number by cell division (mitosis). 

 

it is the process by which new  :Differentiation-B

features and new functions are achieved. As a 

result of this, specialized cells such as nervous, 

muscular, secretory, etc … arise from 

undifferentiated cells. 

 

is the process by which growth and  :Integration-C

differentation are kept in harmony resulting in the 

formation of normal organism. 



Cell death 

 

is the cell death due to  Necrosis:-A
exogenons factors such as injury, 
toxins or hypoxia. 

 

:apoptosis (programmed cell death) -B 

Cell death due to endogenous factor 
which is activation of certain genes. 



Components 0f the cytoplasm 

 

1-Cytoplasmic organelles. 

2-Cytoplasmic inclusions.  

3-Cytoplasmic matrix. 



THE CELL MEMBRANE 

 

Molecular structure of the plasma 
 membrane: 

 

60% proteins, 35% lipids and 5% 

carbohydrates. 



Lipids 

 

Phospholipid molecules: Arranged in the form of 

bimolecular layer. The molecule is formed of 

a hydrophilic head formed of phosphate and 

a hydrophobic tail formed of fatty acids.  The 

hydrophilic parts of the molecules are 

directed to the intracellular and extracellular 

surfaces while the hydrophobic pasts are 

directed inwards. 



Proteins 

 

They are of two types: 

1- Integral or intrinsic membrane proteins: 
they are embedded in the PM either 
partially or may extend through its entire 
thickness known as trans membrane 
proteins. 

  

2- Peripheral or extrinsic proteins: they are   
 loosely attached to both sides of the P.M.  



Carbohydrates 

 

These are in the form of oligosaccharides 

attached to the lipids (glycolipids) or the 

proteins (glycoproteins).  

antigenicity: e.g. A & B antigens of red 

blood corpuscles and RH factor. 



Modifications at the free surface of 

the PM 

They are motile hair like  Cilia:-1
processes extending from the free 

surface of some cells e.g. respiratory 

epithelial cells. 

 

Function: beat over the surface in 

one direction thereby pushing 

fluids and small particles towards 

the exterior of the body. 

 



Modifications at the free surface of 

the PM 

 

2-Microvilli: slender processes project 

from the surface of absorptive cells 

e.g. intestinal and kidney tubule 

lining cells. 

 

Function: they increase the surface 

area of the absorptive surface. 



B- Modificatins of the lateral 

surface of the PM 
 

intercellular  Cell junctions:
occlusion,adhesion or gap 
junction . In gap junction PM 
form a continuous ionic 
channel known as connexons 
allow free movement of ions 
from one cell to other . 



THE CYTOPLASMIC 

ORGANELLES 

The Endoplasmic Reticulum: 

This is a network of interconnected 

membranous structures.  

It is classified into:     

a- Rough endoplasmic reticulum (rER)  

b- Smooth endoplasmic reticulum (sER  



A- The Rough Endoplasmic Reticulum 

it is formed of attachment of ribosomes to sER. 

  

It is not visible but their site appears as localized  L.M.:
basophiha. 

  

: appears as tubules, vesicles or cisternae of sER E.M.
attached on their surfaces ribosomes or polysomes.  

 

 Function: 

formation of the secretory proteins and lysosomes. 





B- Smooth Endoplasmic Reticulum 

 

it is not visible but the cells rich in it have highly acidophilic  L.M:
cytoplasm. 

 

it consists of branching and anastomosing smooth tubules ie. not  E. M.:
studded with ribosomes.  

 

it is involved in many functions : Function : 

1-lipid synthesis . 

2-detoxification of drugs and toxins e.g. liver cells. 

3-mineral metabolism. 

4-glycogen synthesis. 

5-impulse transmission within the cell e.g. the sarcoplasmic reticulum of 
the skeletal and cardiac muscle cells. 

6-control of pigment migration as in pigment cells. 

7-synthesis of phospholipids for all cell membranes. 



Golgi Apparatus 

 

It is a membranous organelle present in protein secreting 
cells located inbetween the nucleus and the apical 
surface. 

In Hx & E stained sections it may appear as  L.M.:
unstained area in deeply basophilic cells called 
negative Golgi image. 

They need special stain for their demonstration, silver 
stain. 
E.M: 

It is formed of membrane bounded cisternae or saccules 
as well as vesicles. 
Functions: 

It is the site for condensation ,packing  or modification of 
proteins transferred from the rER. into secretory 
vesicles. 



Lysosomes 

 

These are spherical membranouns 
organelles rich in hydrolytic enzyme 
e.g. acid phosphatase, lipases, 
sulfatases, and proteases…….etc. 

 

Functions: 

Digestion of materials that enter the cell 
by phagocytosis or pinocytosis. 



Mitochondria 

 

Membranous organlles are known as the power 
houses of the cell. 

 L.M.: 

Invisible by Hx & E.  

Special stain for their demonstration e.g. iron 
Hx and supra vital satin like Janus green B.  

E.M.:  

it is surrounded by two membranes. The 
outer is simple and the inner is thrown 
into folds called cristae or crests while 
is variable in size, shape and number 
from one cell to other. 



Ribosomes 

 

Small particles, non-membranous. 

They are formed of ribonucleco protein particles 

(RNA & protein) both are formed in the nucleolus. 

 

There are two types of ribosomes: 

Free ribosomes: involved in synthesis of proteins 

utilized by the cell growth and differentiation.  

Attached ribosomes: attached to the outer surface of 

rER. They are concerned with synthesis of 

secretory proteins exported outside the cell. 



Microtubules 

 

They are rigid thin tulular structure organized 
into thread like protofilaments. 

  

Function : 

1-displacement of macromolecules and 
organelles through the cytoplasm. 

2-mechanical support of the cell and determine its 
morphlogy. 

3-Form the mitotic pindles during cell division. 

4-they constitute important structures in the cell 
e.g. centrioles, cilia and flagella. 



Centrioles 

 

dots close to the nucleus.2 : appears as L.M. 

 

Function :  

they are important in cell division.  



Filaments 

 

Thread like non membranouns organelles.  

Function : 

1-mechanical support of the cell. 

2-distribute the tensile force on the cell.    

3-involved in muscle contraction. 

4-play a role in cell division. 



Cytoplasmic inclusions 

 

Stored food  -A 

1-glycogen 

2- Fat 

  

pigments: -B 

1-Exogenous: e. g. carotene and carbon particles. 

2-Endogenous: e.g. hemoglobin, hemosiderin, 
bilirubin, melanin and lipofuscin.  

    

Crystals.-C 

   




