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Bacterial Diseases in Human 

 

Bacterial Diseases 

A. Airborne Bacterial Diseases  

B. Foodborne & Waterborne Bacterial Diseases  

C. Soil borne Bacterial Diseases  

D. Sexually Transmitted Bacterial Diseases  

 

A. Airborne Bacterial Diseases 

1. Streptococcal Diseases  

2. Diphtheria  

3. Pertussis  

4. Meningococcal Infections  

5. Haemophilus influenzae Infections  

6. Tuberculosis  

7. Pneumococcal Pneumonia  

8. Primary Atypical Pneumonia  

9. Legionellosis  

 



1- Streptococcal Diseases 

Diseases Associated with Streptococcus pyogenes: 

-Respiratory Symptoms  

-Upper Respiratory Tract  

-Pharyngitis  

-Systemic Symptoms  

-Septicemia  

-Internal infections  

-Scarlet fever  :Due to strains that produce an erythrogenic toxin  

-Immune-Related Complications  

-Rheumatic fever  

-Glomerulonephritis  

-Erysipelas  ,Necrotizing fasciitis  ,Puerperal sepsis 

 

2-Pneumococcal Pneumonia  

Streptococcus pneumonia: 

-causes mild cases of primary pneumonia 

 

 

 



3-Diphtheria 

Corynebacterium diphtheriae  

-Airborne; contact with infected persons  

-Upper Respiratory Infection  

-Pseudomembrane Formation  

-May Spread into Bloodstream  

-Cardiovascular damage  

-Vaccination with diphtheria toxoid vaccine 

4-Pertussis 

Bordetella pertussis 

-Upper respiratory tract infection; may be severe in children & elderly  

-Difficulty breathing; staccato cough  (“whooping cough”) 

5-Neisseria  

Neisseria meningitides 

-Upper respiratory tract symptoms  

-Septicemia  

-Meningitis  

-Headache and stiff neck  

-Listlessness; dizziness; disorientation  

-Seizures; coma; death 



6-Haemophilus influenza 

-Upper respiratory tract symptoms 

-Rhinitis and Sinusitis 

-Otitis media 

-Epiglottitis 

-Septicemia and Meningitis 

-Prevented by HIB vaccine 

7-Tuberculosis 

Mycobacterium tuberculosis 

-Lung Infection  

-Destruction of alveoli  

-Cough; sputum  

-Tubercle Formation  

-May remain dormant for years and then become active again  

-May spread to other areas of the body: Miliary TB  

 

8-egionellosis  

-Mild to Moderate Pneumonia 

 

 



B. Foodborne & Waterborne Bacterial Diseases 

1. Botulism  

2. Staphylococcal Food Poisoning  

3. Clostridial Food Poisoning  

4. Typhoid Fever  

5. Salmonellosis  

6. Shigellosis  

7. Cholera  

8. Diseases associated with Escherichia coli  

9. Camphylobacteriosis and Helicobacteriosis  

 

1-Botulism 

Clostridium botulinum 

-Botulinum toxin:  

-A neurotoxic exotoxin  

-Heat sensitive  

-Inhibits synaptic transmission at motor neuron end plates  

-Causes flaccid paralysis  

-Very deadly: Death due to respiratory & cardiac failure  

-Treatment: Administration of antitoxin 



2-Staphylococcal Food Poisoning 

Staphylococcus aureus  

-Certain strains of Staph. aureus:  

-Produce staphylococcal enterotoxin  

-Toxin is secreted in contaminated food  

-Causes abdominal pain, nausea, diarrhea, for a few hours  

3-Clostridial Food Poisoning 

Clostridium perfringins  

-Similar to staphylococcal food poisoning  

4-Typhoid Fever 

Salmonella typhi  

-Invades intestinal epithelium tissue  

-ulceration  

-bloody stools but little diarrhea  

-Blood invasion  

-fever; delirium  

-blood vessel hemorrhaging  

-rose-colored spots on the abdomen  

-bowel perforation  

-gall-bladder infection 



5-Salmonellosis 

Salmonella enteriditis  

-Contaminated food  

-Meat  

-Poultry products  

-Dairy products  

-Gastroenteritis  

-Cramps  

-Nausea  

-Vomiting  

-Diarrhea 

 

6-Shigellosis 

-Gastroenteritis  

-Often with watery diarrhea  

-Sometimes with bloody stools: Dysentery  

 

 

 

 



 

7-Cholera  

Vibrio cholerae  

-Gastroenteritis with extensive severe diarrhea  

-Cholera enterotoxin  

-Toxin blocks water reabsorption by inhibiting the anion active 

transport mechanism in large intestinal epithelium  

-“Rice water” stools  

-Dehydration & death 

 

8-Diseases associated with Escherichia coli 

-Infantile diarrhea  

-Traveler's diarrhea   

9-Camphylobacter jejuni  

-Common cause of mild to moderate gastroenteritis  

Helicobacter pylori  

-Can colonize the stomach lining underneath the protective mucous 

layer 

-Stomach irritation and ulcers  

 



C. Soilborne Bacterial Diseases 

1. Anthrax  

2. Tetanus  

3. Gas Gangrene  

4. Leptospirosis  

5. Listeriosis  

 

1-Anthrax 

Bacillus anthracis  

-Skin anthrax  

-Intestinal anthrax  

-Pulmonary anthrax; “Woolsorter’s disease 

2-Tetanus 

Clostridium tetani  

-Wounds or puncture wounds  

-Tetanospasmin: A neurotoxic exotoxin ,Acts as a cholinesterase 

-inhibitor“Short-circuits” nerve synapses; esp. in the central nervous 

system  which Causes rigid paralysis  

 

 



3-Gas Gangrene 

Clostridium perfringins  

-Wounds; esp. deep wounds  

Gangrene:  

-Tissue death due to reduced oxygen to tissue  

 -Gas or moist gangrene: Gangrene accompanied by bacterial infection  

-Swelling; tissue death; blackish discoloration 

 

-Arthropodborne Bacterial Plague:Diseases 

Yersinia pestis  

-Vector: Fleas, esp. rodent fleas  

-Bubonic plague: Infection of lymph node tissue; swelling; 

hemorrhaging; buboes  

-Septicemic plague  

-Pneumonic plague  

 

 

 

 

 



D- Sexually Transmitted Bacterial Diseases 

-Syphilis 

Treponema pallidum  

-Primary Syphilis  

-Few days after contact  

-Hard Chancre  

-Secondary Syphilis  

-Several weeks after chancre disappears  

-Fever; flu-like symptoms  

-Rash  

-Tertiary Syphilis  

-Months or years later  

-Gummae: Lesions on skin & mucous membranes  

-Damage to internal organs  

-Cardiovascular & central nervous system damage  

-Leprosy 

Mycobacterium leprae  

-Skin contact; not particularly contagious  

-Whitish skin lesions  

-Loss of sensation due to nerve damage     -Disfiguration 
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Cell Structure 

 

Cells: is the fundamental, structural and functional unit of all living things. 

-Robert Hooke  an English scientist , coined the term cells who observed honeycomb like dead 

cells . 

-Anton Von Leeuwenhock first described a living  things . 

-Robert  Browne discovered nucleus . 

 

 

The cell Theory:  

Proposed by Mtthiass  Schleiden and  Thedor  Schwan . 

1-All  living things are made up of cells. 

2-cells are the smallest working unit of all living things. 

3-All cells come from preexisting cells through division cells. 

Cell Structure : 

A cell may be defined as a unit of protoplasm bounded by a plasma or cell membrane and 

possessing a nucleus. Protoplasm is the life giving substance and includes the cytoplasm and 

the nucleus. The cytoplasm has in it organelles such as ribosomes, mitochondria, golgi bodies 

plastids, lysosomes and endoplasmic reticulum. Plant cells have in their cytoplasm large 

vacuoles containing non-living inclusions like crystals, pigments etc. The bacteria have neither 

organelles nor a well formed nucleus. But every cell has three major components 

-Plasma  membrane . 

 -cytoplasm . -DNA  (naked in bacteria and covered by a membrane in all other organisms. 



 

 

Two basic types of cells: 

Organisms  which do not possess a well formed nucleus are prokaryotes such as the bacteria. 

All others possess  a well defined nucleus, covered by a nuclear membrane. They are 

eukaryotes. 

 

Difference between plant cell and animal cell: 

Plant cell: 

1-cellulose cell wall present  around cell membrane . 

2-vacuoles are usually large. 

3-plastids present . 

4-golgi body present in the form of units known as dictyosomes. 

5-centriole absent . 

 

Animal cell: 

1-no cell wall. 



2-generally vacuoles are absent and if present , are usually small. 

3-plastids absent . 

4-golgi body well developed. 

5-centriole present . 

 

Components of the cell : 

cell membrane ,cytoplasm ,and nucleus 

 

 

1-cell membrane (plasma membrane) 

Each cell has a limiting boundary , the cell membrane ,plasma membrane or plasmalemma , it 

is a living membrane , outermost in animal cells but next to cell wall in plant cells. itis flexible 

and can fold (as in food vacuoles of Amoeba) or fold out (as in the formation pseudopodia of 

Amoeba ). 

The plasma membrane is made of proteins and lipids and several models were proposed 

regarding the  

arrangement of protein and lipids. 

Functions: 

1-the plasma membrane encloses the cell contents. 

2-it  provides cell shape in animal cells. 

3-it allows transport of certain substances into and out of the cell but not all substance. 

4-transport of small molecules (such as glucose , amino acids, water mineral ions). 

 

Small molecules can be transported across the plasma membrane by any one of the following 

three methods : 



1-Diffusion : molecules of substances move from their region of higher concentration to their 

region of lower concentration. This does not require energy. Example : absorption of glucose 

in a cell. 

2-Osmosis: movement of water molecules from the region of their higher concentration to 

the region of their lower concentration through a semipermeable membrane. 

3-Active transport : The active transport may also be through a carrier molecule, This energy 

is provided by ATP (adenosine triphosphate). 

Transport of large molecules  in occurs by tow ways : 

1-endocytosis(taking the substance in cell ) 

2-exocytosis (passing the substance out cell) 

 

Cell wall : 

In bacteria and plant cells the outmost cell cover ,present outside the plasma membrane . 

Bacterial cell wall is made is peptidoglycan . Given below is the structure and function of the 

plant cell wall. 

In plant, made of cellulose but may also contain other chemical substance such as pectin and 

lignin. 

 

Functions: 

1-the cell wall protects the delicate inner parts of the cell . 

2-It give shape to the cell. 

3-it freely allows the passage of water and other chemicals into and out of the cells. 

The nucleus: 

The nucleus e encloses DNA of a eukaryotic cell. DNA contains instructions for building a cells 

proteins. 

-nucleolus :Cluster of the RNA and proteins. Used by assemble ribosomes from their subunits 

. 



-Nuclear envelope :double membrane that separates the inside of nucleus from the 

cytoplasm,allow small ions and molecules dissolved in the watery fluid inside and outside the 

nucleus. 

-Chromosomes : An individual DNA molecule and attached proteins. 

-chromatin: DNA and protein attached . 

Mitochondria: 

Only eukaryotic cells contain mitochondria. The ATP coming froming  reactions  that occur in 

mitochondria extract far more energy from organic compounds than can be obtained any 

other  way . 

 

 

Golgi bodies : 

Series of flattened sacs that are often compared to a stack of cupped pancakes .Enzymes in 

the sacs put the finishing touches on proteins  and lipids, then packages the completed 

molecules in vesicles for shipment to specific locations. A vesicle is a tiny sac that moves 

through the cytoplasm or takes up positions in it. For example, an enzyme in one Golgi region 

might attach a phosphate group to a new protein and then the protein into a vesicle, thereby 

giving it. 



 

 

 

 

 

endoplasmic reticulum: 

(ER) Channel-like organelle. Lipids are assembled in smooth ER. In rough ER, side 

chains are added to newly formed polypeptides. 

 

ribosome : 

Organelle where protein polypeptide chains are built. 

Vesicle: 



 A small, membrane-bound sac in cells. Some vesicles transport substances, 

others contain digestive enzymes. 

lysosome : 

Vesicle in which enzymes break down unwanted molecules. 

 

The cell skeleton  

All cell structural framework is called the Cytoskeleton. The cytoskeleton 

elements assemble and disassemble as needed for cell  activities. 

The cytoskeleton is a system of interconnected fibers , threads , and lattices in 

the cytosol . Different proteins from these part , which collectively give cells 

their shape , organization , and ability to move. 

 

Metabolism : 

The chemical reactions in cells are called metabolism. Some reactions release 

energy and other requires. ATP links the two kinds of reactions, carrying energy 

from one reaction to another. that ATP is short for adenosine triphosphate, one 

of the nucleo tides. A molecule of ATP consists of the five-carbon sugar ribose to 

which adenine (a nucleotide base) and three phosphate groups are attached . 

ATP’s stored energy is contained in the bond between the second and third 

phosphate groups. Enzymes can break the bond between the second and third 

phosphate groups of the ATP molecule. The enzymes then can attach the 

released phosphate group to another molecule. When a phosphate group is 

moved from one molecule to another, stored energy goes with it. Cells use ATP 

constantly, so they must renew their ATP supply. In many metabolic processes, 

phosphate (symbol-ized by P i ) or a phosphate group that has been split off 

from some substance is attached to ADP, adenosine diphosphate (the prefix di- 

indicates that two phosphate groups are present). Now the molecule, with 

three phosphates, is ATP. And when ATP transfers a phosphate group 



elsewhere, it reverts to ADP. In this way it completes the ATP/AdP cycle Like 

money earned at a job and then spent to pay your expenses, ATP is earned in 

reactions that produce energy and spent in reactions that require it. That is why 

textbooks often use a cartoon coin to symbolize ATP. 

 

 

There are tow main types of metabolic pathways :  

 

At this moment thousands of reactions are transforming thousands of 

substances inside each of your cells. Most of these reactions are part of 

metabolic pathways, steps in which reactions take place one after another. 

There are two main types of metabolic pathways, called anabolism and 

catabolism. In anabolism, small molecules are put together into larger ones. In 

these larger molecules, the chemical bonds hold more energy. Anabolic 

pathways assemble complex carbohydrates, proteins, and other large 

molecules. The energy stored in their bonds is a major reason why we can use 

these substances as food. In catabolism, large molecules are broken down to 

simpler ones. Catabolic reactions disassemble complex carbohydrates, proteins, 

and similar molecules, releasing their components for use by cells. 

 

 

 

What are metabolic pathWays? 

• Metabolic pathways are sequences of chemical reactions that build or 

dismantle molecules in cells. 



• Pathways of anabolism require ATP energy to build large molecules from 

smaller ones. Pathways of catabolism release ATP energy as large molecules are 

broken down to smaller ones. 

• Enzymes speed the rate of chemical reactions. Each type acts only on specific 

substrates. 

• All enzymes function best within certain ranges of temperature and pH 

 

 

 

 

 

 



What is the role of the cytoskeleton ? 

-The cytoskeleton gives a cell its shape, internal structure, and capacity for 

movement . 

-The main elements of the cytoskeleton are microtubules , microfilaments , and 

intermediate filaments. 

-Some types of cells have flagella or cilia, which move by way of microtubules. 
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Classification of Animal Kingdom 

 

Animal Kingdom is classified into: 

1. Phylum – Porifera 

2. Phylum – Coelenterata (Cnidaria) 

3. Phylum – Ctenophora 

4. Phylum – Platyhelminthes 

5. Phylum – Aschelminthes (Nemotoda) Annelida 

6. Phylum – Arthropoda 

7. Phylum – Mollusca 

8. Phylum – Echinodermata 

9. Phylum – Hemichordata 

10. Phylum – Chordata 

Animal Classification into  

Vertebrates - Have backbones 

Mammals •Reptiles •Amphibians •Fish •Birds 

•Mammals-have hair and produce milk 

•Reptiles-Dry scaly skin 

•Amphibians-moist skin, no scales 

•--Begin life in water, but go to land 

•Fish-Live in water and breath through gill 



•Birds-vertebrates with feathers 

Vertebrates-Examples •Mammals- dogs, cats, humans, whales 
•Reptiles- lizards, snakes, turtles •Amphibians- frogs, newts •Fish- 
bass, catfish, tuna •Birds- crows, dove, penguins, EAGLES 

 

Invertebrates - Do not have backbones 

• Have legs and joints 

• several groups, but Arthropods are the largest group. 

• Insects are the largest group of Arthropods. 

• Mollusks- 

• May or may not have a shell 

• Clams, snails, squids 

Animals’ Role in Human Disease 

While we may not easily think of our pets or farm animals as 
dangerous, animals play an important role in human disease .Its 
role in human diseases that affect animals infected with a virus or 
bacteria. 

Pets such as dogs, cats, rabbits, rodents, reptiles and birds can all 
spread diseases to humans. Disease may be spread when touching 
an infected pet, or by coming into contact with their feces, urine, 
saliva or food. While disease does not happen very often, and is 
usually mild, severe disease can occur. Infections that can be spread 
from animals to humans include: 



E. coli  ,Salmonella ,Campylobacter ,Giardia ,Cryptosporidium 
,Yersinia ,Toxoplasma ,Rabies, Bartonella ,Psittacosis ,Tinea or 
ringworm ,Roundworms ,Tapeworms ,Hookworm  

 

Who is at higher risk? 

People at risk of serious problems from some of these infections 
include:  

Fetuses and infants Young children ,The elderly People with 
weakened immune systems from HIV/AIDS, cancer treatment, 
steroid therapy or organ or bone marrow transplant. 
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Golgi bodies : 

Series of flattened sacs that are often compared to a stack of cupped 
pancakes .Enzymes in the sacs put the finishing touches on proteins  
and lipids, then packages the completed molecules in vesicles for 
shipment to specific locations. A vesicle is a tiny sac that moves through 
the cytoplasm or takes up positions in it. For example, an enzyme in 
one Golgi region might attach a phosphate group to a new protein and 
then the protein into a vesicle, thereby giving it. 

 



endoplasmic reticulum: 

(ER) Channel-like organelle. Lipids are assembled in smooth ER. In 
rough ER, side chains are added to newly formed polypeptides. 

 

ribosome : 

Organelle where protein polypeptide chains are built. 

 

Vesicle: 

 A small, membrane-bound sac in cells. Some vesicles transport 
substances, others contain digestive enzymes. 

 

lysosome : 

Vesicle in which enzymes break down unwanted molecules. 

 

The cell skeleton  

All cell structural framework is called the Cytoskeleton. The 
cytoskeleton elements assemble and disassemble as needed for cell  
activities. 

The cytoskeleton is a system of interconnected fibers , threads , and 
lattices in the cytosol . Different proteins from these part , which 
collectively give cells their shape , organization , and ability to move. 

 



What is the role of the cytoskeleton ? 

-The cytoskeleton gives a cell its shape, internal structure, and capacity 
for movement . 

-The main elements of the cytoskeleton are microtubules , 
microfilaments , and intermediate filaments. 

-Some types of cells have flagella or cilia, which move by way of 
microtubules. 

 

 

 

 



Metabolism : 

The chemical reactions in cells are called metabolism. Some reactions 
release energy and other requires. ATP links the two kinds of reactions, 
carrying energy from one reaction to another. that ATP is short for 
adenosine triphosphate, one of the nucleotides. A molecule of ATP 
consists of the five-carbon sugar ribose to which adenine (a nucleotide 
base) and three phosphate groups are attached . ATP’s stored energy is 
contained in the bond between the second and third phosphate 
groups. Enzymes can break the bond between the second and third 
phosphate groups of the ATP molecule. The enzymes then can attach 
the released phosphate group to another molecule. When a phosphate 
group is moved from one molecule to another, stored energy goes with 
it. Cells use ATP constantly, so they must renew their ATP supply. In 
many metabolic processes, phosphate or a phosphate group that has 
been split off from some substance is attached to ADP, adenosine 
diphosphate (the prefix di- indicates that two phosphate groups are 
present). Now the molecule, with three phosphates, is ATP. And when 
ATP transfers a phosphate group elsewhere, it reverts to ADP. In this 
way it completes the ATP/AdP cycle Like money earned at a job and 
then spent to pay your expenses, ATP is earned in reactions that 
produce energy and spent in reactions that require it. That is why 
textbooks often use a cartoon coin to symbolize ATP. 

 

 

 

 



There are two main types of metabolic pathways :  

At this moment thousands of reactions are transforming thousands of 
substances inside each of your cells. Most of these reactions are part of 
metabolic pathways, steps in which reactions take place one after 
another. There are two main types of metabolic pathways, called 
anabolism and catabolism. In anabolism, small molecules are put 
together into larger ones. In these larger molecules, the chemical bonds 
hold more energy. Anabolic pathways assemble complex 
carbohydrates, proteins, and other large molecules. The energy stored 
in their bonds is a major reason why we can use these substances as 
food. In catabolism, large molecules are broken down to simpler ones. 
Catabolic reactions disassemble complex carbohydrates, proteins, and 
similar molecules, releasing their components for use by cells. 

 

What are metabolic pathWays? 

• Metabolic pathways are sequences of chemical reactions that build or 
dismantle molecules in cells. 

• Pathways of anabolism require ATP energy to build large molecules 
from smaller ones. Pathways of catabolism release ATP energy as large 
molecules are broken down to smaller ones. 

• Enzymes speed the rate of chemical reactions. Each type acts only on 
specific substrates. 

• All enzymes function best within certain ranges of temperature and 
pH 
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The cell cycle consists of interphase, mitosis, and cytokinesis which is division 

of the cytoplasm and organelles. The  interphase is the interval of time between 

cell divisions. The length of time required for the entire cell cycle varies 

according to the type of cell, but 18–24 hours is typical. 

 During interphase, DNA replication results in each chromosome having two 

sister chromatids. The centrioles and other organelles also duplicate. 

 The human life cycle involves growth and sexual reproduction.  

1- During growth, a type of nuclear division called mitosis that each cell has a 

complete number of chromosomes. 

2-  Sexual reproduction requires the production of sex cells, which have half the 

number of chromosomes. This nuclear division called meiosis. 

 

 

 

 

Cell Cycle

•

•
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 Mitosis 2n                      2n 

Mitosis is nuclear division that produces two daughter cells, each with the same 

number and kinds of chromosomes as the parental cell, the cell that divides. 

Therefore, following mitosis, the parental cell and the daughter cells are identical. 

The mitosis occurs in humans when tissues grow or when repair and mitosis 

continues during development and the life span of the individual.  Most tissues 

contain stem cells, which can continually divide. Stem cells in the red bone 

marrow divide to produce millions of blood cells every day. 

 Stages of Mitosis 

the process of mitosis is divided into four phases: prophase, metaphase, 

anaphase, and telophase 

1- Prophase 

a) Chromatin (duplicated in S) begins to condense into chromosomes. 

b)  Centrosomes duplicate. 

c)  Nuclear envelope begins to dissolve. 

d) Spindle begins to form. 
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2- Metaphase  

a) Metaphase is characterized by a fully formed Spindle. 

b) the chromosomes, each with two sister chromatids, are aligned at the 

equator. 

 

 

 

 

 

 

 

3- Anaphase 

a) The sister chromatids separate. 

b) The chromatids are called chromosomes. 

c) The daughter chromosomes move to the poles  of the spindle.  

d) Anaphase is characterized by the diploid number of chromosomes moving 

toward each pole. 
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4- Telophase 

a) Nuclei and nuclear envelopes reform. 

b) Chromosomes decondense. 

c) Spindles are depolymerized. 

d) Nucleoli reappear. 

 

 

 

 

Meiosis, which requires two nuclear divisions, results in four daughter cells, each 

having one of each kind of chromosome and therefore half the number of 

chromosomes as the parental cell. The parental cell has the 2n number of 

chromosomes, while the daughter cells have the 1n number of chromosomes. 

Therefore, meiosis is often called Reduction division. 
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  The First Division 

• Prophase I 

The spindle appears , the nuclear envelope fragments , the nucleolus disappears. 

each having two sister chromatids ,undergo synapsis, forming tetrads.  

• In metaphase I 

 Tetrads line up at the equator of the spindle. 

• Anaphase I 

Homologous chromosomes of each pair separate and move to opposite poles of the 

spindle. 

• Telophase I 

 Nucleoli appear, and nuclear envelopes form as the spindle disappears. 

• During cytokinesis, the plasma membrane furrows to give two cells. Each 

daughter cell contains only one chromosome from each homologous pair. 

 

 

The second division   

 Prophase II  

A spindle appears while the  , nuclear envelope disassembles and the nucleolus 

disappears, homologous chromosome  are present, and each attaches to the 

spindle independently . 

Metaphase II 

The homologous chromosome  are lined up at the equator.  
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Anaphase II,  

The centromeres split. The sister chromatids of homologous chromosome  

separate and move toward the poles. 

Telophase II,  

The spindle disappears as nuclear  envelopes form.  

During cytokinesis, the plasma membrane separation to give two  complete 

cells, each of which has the haploid, or n ,number of chromosomes. 
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Plantlike protists : Algae  

Algae are widely distributed in the oceans and lakes they are eukaryotic 

organisms that contain chlorophyll and carry out  photosynthesis, so 

they can be thought of as plantlike they lack true roots stems, leaves 

and vascular tissue. 

Different  pigments are associated with different  groups of algae this 

characteristic is used in the classification of these organisms 

Formerly, the protist  kingdom included only the protozoans  and the 

unicellular algae it now include multicellular algae and the funguslike  

protists n, each of  which lacks  some of the characteristics of other 

plants or fungi.There are three phyle of multicellular algae: the brown 

algae, the green algae and the red algae.There are two phyla of 

unicellular algae the dinoflagellates and the golden algae 

Brown algae  

One of the three phyla of multicellular algae that were formely 

classified with the plants, these algae are found predominantly on 

rocky shores and can grow on enormous sizes 

Green algae  

One of the three phyla of multicellular algae, it include both unicellular 

and multicellular forms most forms of green algae are aquatic but some 

species live in moist places and land 



Red algae  

One of the three phyla of multicellular algae it plays an important role 

in the formation of coral reefs and produce gluelike substances that 

makes them commercially useful 

Protists and fungi  

Protists make up extremely diverse kingdom of eukaryotic organisms 

that are primarily single celled but that include certain phyla containing 

multicellular forms. 

Protists can be grouped according to their mode of nutrition into those 

that are animal like hetero trophs,plantlike protists algae, fungus like 

protists  

Animal like protists or protozoans obtain their food in diverse 

waysThere are four protozoan phyla the amebas flagellates, ciliates and 

sporozoans. 

Amebas  

Appear as soft, shapeless masses of cytoplasm within the cytoplasm lie 

nucleus and other eukaryotic organelles  

The amebas cytoplasm continually flows pushing out certain parts of 

cell while retracting other these cytoplasmic extensions are called 

pseudo pods false fect amebas reproduce by binary fission 

The Nucleus reproduces by mitosis and then the cell splits in two 

Entamoeba histolytica which cause amebic dysentry with diarrhea 

containing blood and mucus. 

 



Flagellates  

Are protozoans characterized by fine, long, hair like cellular extensions 

called flagella which are long whiplike organelle of motility some 

members of this phylum have many flagella 

the flagellates are generally found in lakes or moist soil and absorb 

nutrients from their surroundings. 

The members of a class of flagellates are euglenoids that have 

chloroplasts and make their own food by photosynthesis 

Ciliates  

Are protozoans characterized by fine, short hair like cellular extensions 

called cilia these cilia moving the cell about or creating currents that 

move food particles toward the gullet of the cell 

Ciliates possess awide array of cellular organelles that perform 

functions similar to the organs of multicellular organisms example of 

this cellular organization is the paramecium cilia protrude thru holes in 

the paramecium's outer covering the micronucleus function in sexual 

reproduction whereas the single macronucleus controls cellular 

metabolism and growth 

The beating cilia of the paramecium sweep food into its gullet form the 

gullet food pass into a food vacuole where enzymes aid in digestions 

paramecia reproduce a sexually by transverse fission paramecia 

undergo a type of sexual reproduction called conjugation in which two 

cells exchange a portion of their genetic material 

 



The biology science 

definition of biology science: 

Is science research in Characteristics that distinguish human, 

animals and plants about inanimate. science study of 

structure cellular of all forms the life simple as bacteria that 

contain one cell and complex that contain many cells, also 

cares in studies organisms classification, behavior and 

development. 

  

The characteristics of organisms 

1-Regulation 

2-The need to energy  

3-The growth  

4-the reproduction  

5-The response  

6-The adaptation 

  

 

 

 



What characteristics set living organisms apart  from 

nonliving objects? 

 

• Living things are built of one or more cells, take in and use 

energy and materials, and sense and can respond to changes 

in their environment.   

• Living things can reproduce and grow, based on 

instructions 

in DNA. 

• The cell is the smallest unit that can be alive. 

• Organisms maintain homeostasis by way of mechanisms 

that keep conditions inside the body within life-supporting 

limits 

 

some subdivision of biology :  

1-botany :  study of plants 

2-zoology : study animals  

3-taxonomy :naming and classification of organisns 

4-anatomy : internal structure of animals 

5-morphology : external structure of organisims 

6-histology : plant and animal tissues 



7-cytology : study cells 

8-physiology :functions of the organs & tissues of plants and 

animals 

9-genetics:  inheritance of characteristics 

10- ecology : interaction between organisms and 

environment  

11 molecular biology -: structure of organisims at molecular 

level and nano technology 

11- biochemistry : boichemical reactions of organisims 

 

Classification of organisms : 

Process of grouping things based of their similarities, the 

science of classifying organisms  is know as Taxonomy. 

Taxonomy the science of naming, describing and classifying 

organisms. Carolus linnaeus discovered of taxonomy. 

Carolus Linnaeus devised naming system of organisms 

binomial nomenclature. 

 

 

 

 



Binomial nomenclature 

-devloped by Linnaeus 

-first name is genus, with first name being a capital and 

second name is species, with no capital  

-italics are used when the name is printed  

-the name is underlined if it is hand written 

Example Homo sapines  

 Homo sapines  

Homo sapines 

 

Eight classification  groups of living things  

-Dmain 

-Kingdom  

-Phylum 

-Class 

-Order  

-Family  

-Genus  

-Species  



 

  

The kingdom of living things: 

All living things can be groubed into five categories. This is 

called five kingdom proposal and was introduced by Robert 

whittker in 1968 . 

Livng organisms are divided into five kingdoms : 

1-Monera (prokaryota). 

2-protoctista  

3-fungi 

4-plantae 

5-animalia  

 

1-Prokaryotae  

-Unicellular and microscopic  

-non membrane bound (no nuclear membrane, no 

mitocondria) 

-example bacteria or cyanobacteria (photosynthisising 

bacteria) 

 



2-protoctista  

-eukaryotic organism  

-many live living aquatic environment  

-example Algae and plasmodium that causing malaria  

3-fungi 

-Eukaryotic , heterotrofic  

-multicellular , cell wall made of chitin  

-example mushroom  

4-plantae 

-Eukaryotic  

-Multicellular  

- cell wall made of cellulose 

-photosynthetic pigment and are therefore autotrofic  

 

5-animalia  

-Eukaryotic  

-multicellular 

-heterotrofic  
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Virus 

Properties of viruses 

1. Viruses are not cells, do not have nuclei or mitochondria or ribosomes or other 

cellular components. 

2. Viruses replicate or multiply. Viruses do not grow. 

3. Viruses replicate or multiply only within living cells. 

4. Viruses are obligate intracellular parasites. 

5. The term virus was coined by Pasteur, and is from the Latin word for poison 

 

Structure of virus 

Viruses have a host range. That is, viruses infect specific cells or tissues of specific 

hosts, or specific bacteria, or specific plants. Viral specificity refers to the specific 

kinds of cells a virus can infect. It is regulated by the specificities of attachment, 

penetration and replication of the virus (Receptors). A virion is an infectious virus 

particle - not all virus particles are infectious Viruses are composed of a nucleic 

acid, RNA or DNA . 

1- Envelope:- Lipid and proteins 

2- Capsid:- Protective outer shell that surrounds viral nucleic acid. 

3-  Nucleic acid :-  Viruses contain either DNA or RNA. 

 

 



 

 

 

 

 

General Steps in Viral Multiplication 

1- Adsorption 

2- Penetration 

3- Uncoating 

4- Synthesis 

5- Assembly 

6- Release 

 

 

 



Classification of virus 

1- Nucleic acid 

a- DNA virus: 

-Double stranded DNA virus: eg. Herpesvirus 

-Single stranded DNA virus: eg. Parvovirus. 

b-RNA virus: 

 -Double stranded RNA virus: eg. Reo virus. 

-Single stranded RNA virus: these are classified into two groups 

1- Positive sense RNA (+RNA): Polio virus, Hepatitis A 

2- Negative sense RNA (-RNA): Rabies virus, Influenza virus 

 

2-basis of structure 

1-Cubical virus :- they are also known as icosahedral symmetry virus 

Eg. Reo virus, Picorna virus 

2-Spiral virus:- they are also known as helical symmetry virus Eg. 

Paramyxovirus. 

3-Radial symmetry virus: eg.Bacteriophage 

3-replication properties  

1. Replication and assembly in cytoplasm of host. 

2. Replication in nucleus and assembly in cytoplasm of host. 

3. Replication and assembly in nucleus of host. 

 



Bacteriophages 

Bacteriophage:- phage or bacterial virus, any of a group of viruses that 

infect bacteria. 

–Polyhedral head 

–Helical tail 

– Fibers for attachment 

• Are considered either LYTIC or TEMPERATE 

• Are often associated with virulence genes in bacteria 

- EX. - diphtheria toxin in Clostridium diphtheriae - also Botulinum toxin 

 

 

 

 

Bacteriophage 
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Bacteria 

Bacteria are microscopic, single-celled organisms that thrive in 

diverse environments. These organisms can live in soil, the 

ocean and inside the human gut. 

 

Shape of bacterial cells 

1. Cocci or spherical cells 

2. Bacilli or rod shaped 

3. Spiral or curved forms 

4. filamentous consist of branched tubes 

 

Study of bacteria by staining procedure 

Bacteria observed in stained smears them in living state staining 

permit detection of the size shape and arrangement of cells. 

 

Growth of bacteria 

Because bact.are unicellular organisms the increase in the total 

population is simply related to the growth of any cell in that population 

Phases of growth 

Typical growth curve contain four major phases 

1. Lag phase 

During this phase cell mass and size begin to increase before cell no 

increase 

 

 



2. Exponential growth phase 

Cell mass no increase in logarithmic manner with constant generation 

time in this phase the cellular are manufactured constant constituents 

proportion 

3. Stationary phase 

The no of viable cells remains about constant 

4. Death phase 

The no of viable cells decline 

Bacterial metabolism 

Metabolism means a chemical processes that occur within a cell 

particularly those involved in inter conversions of small molecules 

Same bacteria convert energy from light into ATP when light is 

absorbed by the photosynthetic pigment chlorophyll (phototrophs) 

Organisms that use organic compounds as both carbon energy sources 

(chemo heterotrophs organisms' able to use carbon dioxide as their sole 

source of carbon are called outotrophs 

 

Bacterial Diseases in Human 

Bacterial Diseases 

A. Airborne Bacterial Diseases  

B. Foodborne & Waterborne Bacterial Diseases  

C. Soil borne Bacterial Diseases  

D. Sexually Transmitted Bacterial Diseases  

 

 

 



A. Airborne Bacterial Diseases 

1. Streptococcal Diseases  

2. Diphtheria  

3. Pertussis  

4. Meningococcal Infections  

5. Haemophilus influenzae Infections  

6. Tuberculosis  

7. Pneumococcal Pneumonia  

8. Primary Atypical Pneumonia  

9. Legionellosis  

 

B. Foodborne & Waterborne Bacterial Diseases 

1. Botulism  

2. Staphylococcal Food Poisoning  

3. Clostridial Food Poisoning  

4. Typhoid Fever  

5. Salmonellosis  

6. Shigellosis  

7. Cholera  

8. Diseases associated with Escherichia coli  



C. Soilborne Bacterial Diseases 

1. Anthrax  

2. Tetanus  

3. Gas Gangrene  

4. Leptospirosis  

5. Listeriosis  

D- Sexually Transmitted Bacterial Diseases 

-Syphilis 

Treponema pallidum  

 

 

 

 

 

 


