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Medical microbiology : is the study of causative agents of infectous disease of 

human being and his reactions to such infections , it deals with aetiology , 

pathogenesis , laboratory diagnosis , treatment , and control of infection  . 
 

 

  History for Microbiology  

 

 Antony Van Leeuwenhock  gave description of various types of bacteria 

, and also invented simple microscope in 1683 . 

 Louis Pasteur 1857 known (  Father of Microbiology  ) , he established 

that fermentation was the result of Microbial activity . He introduced 

techniques of  sterilization and developed steam sterilizer , Hot air oven 

and Autoclave . He developed vaccine for hydrophobia . 

 Robert Koch   1876 known  ( Father of bacteriology  )  , Isolated  

Bacillus  anthracis  , fixed bacteria , staining , isolated bacteria from the 

solid media , at 1882 discovered the T.b. and discovered the vibrio at 

1883 .  
                                                  

                                                                                                                                    

 

 

Microbiology : the science dealing with the study of micro-organisms. 

 

 

Branches of microbiology :                                                                                                                                                          

                                     

Divided in to Four branches :                                                                                 

 

1. Medical Microbiology                                        2. Industrial Microbiolog   

            

3.Food Microbiology                                              4. Soil Microbiology 
 

                                                                                                       
 

                                                   -: Medical Microbiology include six sciences

                   

                                                                   

1. Parasitology  :  deals with the study of parasites causing diseases in human .     

                            

2. Mycology : deals with the study of fungus causing diseases in human .      

            

3. Bacteriology : deals with the study of bacteria .                                            
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4. Immunology : is concerned with mechanism involved in the development 

of resistance by body to infectious diseases  . 

 

5.Genetics : is the study of heredity and variations . 

 

6. Virology: is the study of viruses . 

 
 

 

 

                                                    -; BacteriaDefine of the  

Are unicellular free living organisms , without chlorophyll , having both 

RNA  and DNA , they are capable of performing all essential processes of 

life example growth , metabolism and reproduction . They have rigid cell 

wall containing muramic acid .    

 

                              

 

 

 

 

Differences between                                                  

 

Prokaryotes Eukaryotes 

Examples Bacteria , green 

algae 

Fungi , protozoa 

Slime moulds 

Nucleus  
Nuclear membrane 

Nucleolus 

Chromosome 

Mitotic division 

 

Absent 

Absent 

One 

Absent 

 

Present 

Present 

More 

Present 

Cytoplasm 
Mitochondria 

Golgi apparatus 

Endoplasmic reticulum 

 

 

Absent 

Absent 

Absent 

 

Present 

Present 

Present 

Chemical composition 
Steroil 

Muramic acid 

 

Absent 

present 

 

Present 

Absent 
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 -: aSize of bacteri 
 

Most of bacteria are so small that their size is measured in terms of micron ( 

M ). 

 

1mm. = 1000 micron 

1micron= 1000 nanometer ( nm ). 

 1nm=  10 Angstrom . 

 

Shape of bacteria 

 
On the basis of shape , bacteria are classified as under :- 

 

1.  Cocci  ( spherical shape ) 

On the basis of arrangement  

a. Cocci in cluster  -------------------------------------- Staphylococci 

b. Cocci in chain    -------------------------------------- Streptococci 

c. Cocci in pair      --------------------------------------- Diplococci 

d. Cocci in groups of four ------------------------------  Tetrad 

e. Cocci in groups of eight -----------------------------  Sarcina 

 

2. Bacilli ( rod or cylindrical shape ) 

3. Vibrio   (comma shaped ) 

4. Spirochaetes    ( several coils and flexible ) 

5. Chinese letter        

6. Actinomycetes ( branching filamentous bacteria ) 

7. Mycoplasma  (Do not posses a stable morphology ,because lack cell 

wall ) . Appears round or oval bodies with interlacing filaments . 
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Bacterial anatomy 

 
Structure of  bacteria :- 

 

Capsule ( slime layer)  :   It is gelatinous secretion of  bacteria which gets 

organized as a thick coat a round cell wall . 

Function :- 

1. Protection a gainst deleterious agents example lytic enzymes. 

2. Contribute to the virulence of pathogenic bacteria by inhibiting   

phagocytosis . 
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For demonstrate the capsule by staining used India ink , or 

serological method known Quellung reaction (capsular swelling 

reaction ). 

 

Cell wall  : Is the outer most supporting layer which protects the internal 

structure .cell wall composed of mucopeptide ( muerin ), scaffolding 

formed by N- acetyleglucosamine and N- acetyle muramic acid 

molecules alternating in chain cross linked by peptide chain . 

 

 

                                                    

Lipid                      2-4%                                                15-20 % 

Techoic acid           present                                              absent 

 

Function:  

1. Protection of internal structure ,( supporting layer ) . 

2. Gives shape to the cell . 

3. Role in division of bacteria . 

4. Offers resistance to harmful effect of environment . 

*  Cell wall synthesis may be inhibited or interfered by many factors . 

Lysozyme  : enzyme present in many tissue fluid cause lysis of bacteria . 

They act by splitting cell wall mucopeptide linkages .  

 

 

Flagella  :  These are long , sinuous , contractile filamentous appendages              

known as flagella . They are organ of  locomotion. They are antigenic and 

composed of protein . 
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Salmonella , E. coli                lophotrichous         monotrichous                Amphitrichous 

 
                         Pseudomonas          Vibrio                      Alcaligenes faecales 

 

 

 

Pilli (fimbriae )  : They are filamentous , short, thin, straight, hair like . 

( 0.5 M long less than 10nm. Thick ) . 

Function : 

1. Organ of adhesion . 

2. Conjugation tube through which genetic material is transmitted from 

doner to resipent cell . 

3. they are antigenic . 

 

                                                     

Q. Enumerate differences between Flagella and pilli . 

 

 

              Flagella                                                                  Pilli 

1.size :    larger, thicker .                                     1. smaller and thinner . 

2. Arise from cytoplasm or                                 2. Attached to cell wall . 

Cytoplasmic membrane, but not  

Attached to cell wall . 

3. organ of movement .                                        3. organ of adhesion and                                           

 conjugation . 

  4. They are never straight .                                       4. They are always   

                                                                                         straight . 

 

 

 

 

Ribosome : These are ribonucleoprotein granules . they are sites of protein  

Synthesis , measuring ( 100-200 ) Angstrom unit . 

Mesosome  : Sites of respiratory enzymes in bacteria . 

 

Cytoplasm : Bacterial cytoplasm is suspension of organic and inorganic 

solutes in viscous watery solution .  
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Cytoplasmic membrane  :  It is thin semi permeable membrane which lies 

just beneath the cell wall . 
 

Function :  

1. Controls in flow and out flow of metabolites to and from protoplast . 

2. Presence specific enzyme (permease ), plays important role in passage 

through membrane . 

 

  

. 

Bacterial spores : 

 

Spores: They are highly resistant dormant state of  bacteria found in certain 

genera ex. Bacillus and Clostridium they are not destroyed by ordinary 

methods of boiling for several hours they are killed when autoclave at 151b 

pressure at 121 Ċ for 20 mts. 

 

Function:- They make survival of organism possible under unfavourable 

condition like dry state spores are resistant to heat ,drying , freezing and 

toxic chemicals for demonstrate the spore used Gram stain, Modified Ziehl- 

Neelsen  method . 

 

Spore may be  

1-Central bulging 

2-Central not bulging 

3-Sub terminal bulging 

4-Sub terminal not bulging 

5-Terminal spherical 

6-Terminal oval   
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Spore Formation: Spore Formation: EndosporeEndospore
 A type of dormant cell A type of dormant cell 
 Exhibit no signs of lifeExhibit no signs of life
 Highly resistant to Highly resistant to 

environmental stresses such environmental stresses such 
as:as:

--High temperaturesHigh temperatures
--IrradiationIrradiation
--Strong acidsStrong acids
--DisinfectantsDisinfectants

 EndosporesEndospores are formed by are formed by 
vegetative cells in response vegetative cells in response 
to environmental signals that to environmental signals that 
indicate a limiting factor for indicate a limiting factor for 
vegetative growth, such as vegetative growth, such as 
exhaustion of an essential exhaustion of an essential 
nutrient. nutrient. 

 

 

 

 
Nutritional requirement of bacteria 

 

 

Bacteria may require adequate nutrition of optimum , pH, Temperature 

and oxygen for multiplication and growth. Bacteria can be classified on 

the basis of their ability to synthesize essential metabolites in to :- 

 

a. Autotrophic :  depends on inorganic sources , use carbon dioxide as 

the main source of carbon and simple inorganic salts to form new 

protoplasm of the cell . 

b. Heterotrophic  : depends on organic compounds , ex. Protein, peptones 

, amino acid , vitamins and growth factor are supplied from out side . ( 

obtain food by eating ex. E. coli ) . 

 

 Most pathogenic bacteria in human are heterotrophic . 

 

 On the basis of energy sources bacteria classified in to : 

  

1- Phototrophic : photochemical reaction , using solar energy ex. 

Cyanobacteria . 

 

2- chemotrophic :get energy from chemical reactions .  
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Nutritional requirement of bacteria  :- 

 

1. Minerals . 

2. Gas requirement . 

3. Moisture . 

4. Accesary nutrional requirement . 

 

 

 

Physical factors affecting on the growth of bacteria 

  

   1. Temperature 2. Oxygen required 3. moisture 4. Osmotic pressure    

   5. Hydrogen ion concentration  (pH ) 6. Light 7. Mechanical and                                               

sonic stress .  

 

Temperature : On the basis of temperature degree divided in to 3 

groups :- 

a. Psychrophilic :   grow between ( 0 – 25 Ċ) , mostly soil and water 

bacteria.                                                                                                                                                                                                                                                                                                                                                                                                                                  

b.Mesophilic  : ( 20- 45Ċ ) includes bacteria producing disease .  

                                              

c. Thermophilic : ( 50-60Ċ) Bacillus , Algae . 

 

Oxygen required : On the basis of oxygen requirement they classified : 

 

a. Aerobes  : Grow only in presence of oxygen , ex. Bacillus , 

pseudomonas . 

 

b. Facultative anaerobes : Can live with or with out oxygen .ex. E. 

coli Salmonella , Staphylococcus , Shigella . 

 

 

c.Obligate anaerobes : Multiply only in the absence of oxygen . ex. 

Clostridium , Bacteroides . 

 

d.Carbon dioxide : Some types of bacteria need to CO2  for metabolic 

activities , ex. Neisseria gonorrhoeae . 

 

Moisture : Bacteria require water for growth , dessication may kill 

most of bacteria . 
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pH :  Most the bacteria a grow best at pH ( 7.2-7.6 ), Vibrio grow at 

alkaline pH, but Lactobacilli grow at acidic pH.  

 

 

 

Q. Describe growth curve briefly . 

    

 When organisms are cultured in appropriate media there would be 

increase in size of bacteria only  Lag phase .This is followed by 

multiplication and increase in number of  bacteria  Log phase . 

After some times growth rate becomes Stationary and later on decline  

or  (death phase ) . 

Counting of bacteria at different periods after inoculation and then 

events of sequences are represented on graph which is called growth 

curve .  

 

 

 

 

Q. What are the steps of bacterial growth ? Explain with drawing . 
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Reproduction of bacteria :  

 

Bacteria reproduce by : - 

 

 Binary fission 

 Conjugation  

 Spore formation 
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Cellular organism copies it’s genetic information then splits into 

two identical daughter cells

 

 

 

 

 

 

 

 

 

                                    -: Microorganisms  ofssification cla 
 

1. Fungus  2. Protozoa 3. Bacteria 4. Algae 5. Rickettsia 6. Mycoplasma 

Viruses .        7.  

 

 

 

Rickettsia  They are minute organisms having properties in between bacteria 

and viruses . 

 

Mycoplasma  Are organisms which lack cell wall , and so do not possess 

astable morphology  They are round or oval bodies with interlacing 

filaments . 
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Fungi 

Complex, large organisms 

Eukaryotes (as are humans!) 

Divided into yeasts & moulds 

Cause a range of diseases e.g.: 

Thrush 

Athletes foot 

Invasive & allergic aspergillosis 

Many diseases are opportunistic. 

 

                                                               
 

 

 

Saprophytes: They are free living organisms which live on decaying organic 

matter.                         
 

 Zoonosis   :  When infectious diseases transmitted from animals to man 

called zoonosis.                      
Ex.  Plague  , bacterial infection , from rat . 

       Rabies ,viral infection  , from dogs. 

       Brucellosis , bacterial infection , milk of cattle . 

       Leishmaniasis , protozoal infection , from dogs . 

 

 

Vector  :  The disease caused by insects are called vector or arthropod borne 

disease .                   

Insects like mosquitoes , flea,lice , ticks, etc…. 
 

dysentery or typhoid bacilli. Giardia , Salmonella               house flyMechanical vector _

typhi.   

.the body. Ex.  Malaria Multiply in      anopheles mosquitoBiological vector     

 

                                                                 



 

15 

 

                                                                                                                                                                  

Sterilization and disinfection  

 

Sterilization :- It is a process by which articles are feed of all 

microorganism either in vegetative or spore state .  

 

Disinfection:- It is a process of destruction of pathogenic organisms capable 

of  giving rise to infection.  

 

Antiseptic:- It means prevention of  infection by inhibiting growth  of  

bacteria . 

 

Bactericidal agent:- They are those which are able to kill bacteria.  

 

Bacteriostatic agent:- Only prevent multiplication of  bacteria and they may 

remain a live.                                    

 

Various agents used in sterilization  are  

 A:-Physical  

1-Sun light. 

2-Drying. 

3-Dry heat. 

     

4-Moiste heat. 

5-Filteration. 

6-Radiation. 

7-Ultrasonic vibrations. 

 

B:- Chemical 

1-Acid. 

2-Alkalies. 

3-Salts. 

4-Halogens. 

5-Oxidising agent. 

6-Reducing agents. 

7-Formaldehyde. 

8-Phenol. 

9-Soap. 

10-Dyes. 

11-Aerosal  
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Physical methods 

 

1-Sun light:- It is the possesses appreciable bacteriacidal activity the action  

    Is due to ultraviolet rays this is one of  the natural methods of  sterilization 

in cases of water in tanks, river and lakes.  

       

2-Drying:- drying in air has delecterious  effect on many bacteria spores are 

un affected by drying .       
 

 

3-Heat:- The factors influencing sterilization by heat are 

 

1) Nature of heat          a- dry           b- moist. 

2)Temperature and time. 

3)Number of  organism present. 

4)Whether organism has sporing capacity. 

5)Type of material from which organism to be eradicated. 

 

Types of  heat 

1) Dry heat 

a. Red heat:- It is used to sterilize metallic object by holding them in flame 

till they are red hot e.g. inoculating wires, needles, scalpels, forceps. 

 

b.Flaming:- The article is passed over flame without allowing it to become 

red hot e.g. cotton wool plugs and glass slides.  

c.Incineration:-This is excellent method for rapidly destroying material e.g. 

soiled dressing, animals carcasses, bedding and pathological material. 

  

d.Hot air oven :- Sterilization by hot air oven requires temperature of 160 Ċ 

for one hour we can sterilize all glass, syringes, petri dishes, test tube.  

 

 

2) Moist heat 

A) Temperature blow 100 Ċ 

   

Pausturization of milk: Temperature employed is either63 Ċ for 

30minutes(Holder method)or 72 Ċ for 15-20 seconds (Flash method) 

organism like Mycobacterium, Salmonella and Brucella are killed. 

 

B) Temperature at 100 Ċ 

     Tynddallization:- This is the process by which medium is placed at 100 Ċ  

     In following steam for 30 minutes each on 3 successive days  
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Boiling:- Most of  vegetative form of bacteria fungi and viruses are killed 

50-70 Ċ in short time .  

Steam at atmosphere pressure(100) Ċ:- Here free steam is used to sterilize 

culture media which may decompose if subjected to higher temperature.  

 

Steam  under pressure :- For bacteriological and surgical work  boiling is not 

sufficient because spore survive boiling hence high pressure sterilizer or 

autoclave is used.  

 

Filteration 

 This is a method of  sterilization useful for antibiotic solutions and serum  

 

Radiation  

Ultraviolet radiation it is chief bacteriocidal  factor present  in sun light it 

causes following changes  in cell  

1- Denaturation  of  protein . 

2- Damage to DNA 

3-Inhibition of DNA replication  

 

Ultraviolet lamps are used in  

a-Killing of organism.  

b-Making bacterial and viral vaccines.  

 

Ultrasonic and sonic vibrations 

They are  bacteriocidal  causing mechanical agitation and rupture 

of  bacteria  

 

Chemical  methods  

 

1-Acids and alkalies :- They are inhibitory to the growth of 

bacteria Mycobacteria are more resistant to acid than alkalies .  

2-Distilled water:- causes loss of viability this action may be 

due to traces of metal in distilled water 

prevent the growth of many  3and AgNO 2HgCl-Metallic ions: -3

bacteria in concentration less than 1 part per million 

 2O2They are weak antiseptic e.g H -Oxidising agents:-4

potassium permanganate. 

5-Halogens:-Iodine is used chiefly for skin chlorine combines 

with water to form hypochloric acid which is bacteriocidal 

 

6-Formaldehyde:- 5-10% solution in water kills many bacteria it is 

bacteriocidal  sporicidal and lethal to viruses also .   



 

18 

 

7- Phenol:- It is used for sterilizing surgical instruments and for killing 

culture accidentally split in the laboratory . 

8-Soap and detergents:-They are bacteriocidal and bacteriostatic for Gram 

positive and some acid fast organism . 

9-Alcohol:-Ethyl alcohol is most effective in 70% solution than 100% 

alcohol it does not kill spores. 

10-Dyes:- Gentian violet and malachite green etc. are active against Gram 

positive bacteria . 

, chlorine and formalin vapour   2SO-ls and gaseus disinfectant :Aerosa -11

have  been used as gaseous disinfectant . 

 

 

 

 

Infection 

 
The lodgement and multiplication of organism in the tissue of host . 

 

 

Classification of infection :- 

 

1. Primary infection :  Intial infection with organism in host constitute 

primary infection . 

2. Reinfection   :  Subsequent infection by same organism in a host . 

3. Secondary infection  : When the resistance of host is lowered, 

preexisting infectious disease a new organism may set up an infection 

. 

4. Local infection  :  Infection at localized sites , Ex. Appendix , tonsil , 

etc… 

5. Cross infection  : When a patient suffering from a disease and new 

infection is set up . 

6. Nosocomial infection : Cross infection occurring in hospital . 

7. Subclinical infection : Is one where clinical affects are not apparent . 

   

  * Infection :where organisms invade a body site and their multiplication 

initiates a tissue reaction producing symptoms/disease.                              

                                                                                                                      

  
 

 

 

 

 



 

19 

 

methods of transmission of infection :   
 

 
1. Contact                                        Syphilis , gonorrhea .    

 

2. Inhalation                                   Influenza , measles. 

 

3. Infection                                 cholera (water), food poisoning ( food ). 

 

4. Inoculation                                  Tetanus, rabies . 

 

5. Insect                                           dysentery , malaria . 

 

6. Congenital                                   syphilis , toxoplasmosis. 

 

7. Laboratory infection                    during procedures like injection  ,     

       

                                                         lumber puncture , etc …     

 

 

 
 

Source of infection in man : 

1- Man.( carrior or patient )  

2- Animals , infection disease transmitted from animals to man are called 

zoonosis e.g plague from rat.    

3- Insects e.g typhoid bacilli by house fly  or malaria by anopheles 

mosquite.  

4- Some vectors e.g ticks . 

5- Soil  e.g roundwarms and hookwarms.  

6- Water  like Cholera . 

7- Food  e.g food poisoning by Staphylococcus  . 

.   
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Medical bacteria 

 

Cocci           
   Gram negative                                 ↓                        Gram positive 
 

Neisseria                                                Staphylococcus 

                                                             Streptococcus 

                                                              Pneumococcus.  

      

 
Staphylococcus spp.  
 

 Morphology : Spherical cells , arranged in irregular cluster ,gram positive , 

non motile , non sporing . 

 Cultivation : grows readaly on most bacteriological media under aerobic 

conditions  optimum growth temperature is 37Ċ . 

 On the basis of pigments production three types of Staphylococci are 

identified :- 

1. Staph. aureus  produce golden yellow colonies and are pathogenic . 

2. Staph. albus    produce white colonies and are non-pathogenic . 

3. Staph. citreus  produce  lemon  yellow colonies and are non-pathogenic . 

 On the basis of  pathogenecity 

(1) Pathogenic species Staphylococcus pyogenes. 

(2)Non pathogen species Staphylococcus epidermides. 

 

Staph.aureus 
 

Morphology: They are ovoid or spherical (0.8to 0.9m) non motile non 

capsulated non sporing , Gram positive they are arranged in cluster 

(grap like). Cluster formation is due to cell division occurring in three 

planes with daughter cell tending to remains in close proximity.  

 

Characteristic of pathogenic strain :- 

 

1. Coagulase positive . 

2. Mannitol fermentation . 

3. ß- haemolysis. 

4. Golden yellow pigments . 

5. liquify gelatin . 
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Toxins 

 

1-Haemolysin: Staph. aureus produces at least 3 types of haemolysine 

known as alfa , beta, and gamma. Alfa haemolysine haemolysis rabbit 

and sheep red cellrapidly , beta haemolysis is produced by Staph. isolated 

 from animals. 

 

2- Leucocidin  

 (a) The alpha lysis has leucocidal activity also. 

  

      (b) Phanto valentine is an independent toxin which kill human and 

rabbit polymorph and macrophage with out lysing them .  

                          

   (c) Leucociden is closely associated  with delta lysine it is thermostabl . 

 

3- Enterotoxine:-The toxin is responsible for manifestation of Staph. food 

poisoning nausea , vomiting and diarrhea with 6 hours of taking 

contaminated food.  

 

4- Fibrinolysin:- Staph. aureus  produces staphylo kinase  during the later 

stage of growth which causes lysis of fibrin 

 

Other toxins  

(a) Nucleases 

(b) Lipases 

(c) Proteases 

(d) Scarlatina toxin.  

 

 

Pathogenecity : Staphylococci cause the majority of acute pyogenic lesions in 

human . Staphylococcal disease may be classified as :- 

 

a. Cutaneous lesions : styes , boils , abscess , impetigo , eye infection in new 

born,           ( pemphigus neonatorum ) . 

b. Deep  infection : acute osteomyelitis, tonsillitis , pharyngitis , abscess 

breast (mastitis ) , Staphylococcal septicameia. 

c. Staphylococcal Food poisoning , when food contaminated with enterotoxin  

  B 

Produced by staphylococci is consumed ex. Meat . fish , milk products , 

diarrhoea and vomiting set in within 6 hours of taking contaminated food . 

Staphylococcus one of the most important causative agents of hospital 

acquired infection , specially post operative wound infection . 
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Staphylococcus albus  

 

They are coagulase negative staphylococci which are part of skin flora . 

 

Cultural character 

Nutrient agar: Cololnies are pin head size and white in colour.  

Blood agar : Colonies are white and there is no haemolysis . 

 

Pathogenecity: They are non pathogenic they may act as opportunist 

pathogens causing acne pustules , stitch abscess . 

 

Staphylococcus citreus  

 

It is found as saprophyte and is never pathogenic . On nutrient agar and 

blood agar they form lemon yellow pigment colonies . On blood agar they 

are never haemolytic . They don’t ferment sugar and they don’t  produce 

toxin or coagulase.         

 

 

 

 

Streptococcus 
 

 
Morphology : spherical or oval cells about 1M in diameter, arranged in 

chains, gram positive , non-motile, non-sporing and some times capsulated 

they are require media enriched with blood ,serum or ascitic fluid for their 

growth  . 

Streptococcus can be classified in to the following groups according to their  

haemolytic activity :-  

                             

      1.Beta- haemolytic : consists of production a round the colony of clear 

area,  colorless zone in which the red cells have been lysed and hemoglobin 

decolorized .  ex.  Streptococcus  pyogenes  .  

 

2. Alfa- haemolytic : it consists of production around the colony of a zone         

      in which the red cells are partly decolorized and hemoglobin is                       

       converted to green pigment . ex. Streptococcus viridans . 

 

3.Gamma-haemolytic : (non-haemolytic ) many streptococci do not                 

    produce any kind of haemolysis ,Non-haemolytic Strep. are generally        

      commensal ex. Streptococcus  faecalis .  
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Toxin production : 

 

1-Haemolysine  

2- Erythrogenic . 

3- Streptokinase. 

4- Deoxyribonuclease. 

5- Protease . 

6- Hyaloronidase. 

 

 

 

Pathogenecity: 

 

Streptococcus pyogenes 

 

1. Resoiratory infection like throat infection, tonsillitis , 

pharyngitis . 

2. skin infection like suppurative infection of skin ex. 

Wound,burn. 

3. Scarlet fever  is caused by astrain producing erthrogenic toxin . 

this accound for characteristic erythomatous rash . 

4. genital tract infection causing puerperal sepsis . 

non-suppurative complication like acute rheumatic fever and acute 

glomerulonephritis .  

 

Streptococcus viridans  it is an in variable inhibitant of the normal 

human throat . this organism may be cause sub acute bacterial 

endocarditis.     (S.A.B.E.) 

 

Streptococcus  faecalis  Belong to lacefield group D, this 

organism is often referred to as enterococcus ,because of their 

intestinal habitat .Most strain are non-haemolytic . this organism 

can grow in media containing bile salt. On blood agar colonies are 

little bigger than  Streptococcus pyogenes on  Mac Conkey agar 

they are tiny and deep pink in colours . It may cause disease in man 

when introduced in to the blood stream or urinary tract accidentally  

 

 

 

. 
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Pneumococcus 

 
Morphology:  Gram positive , lanceolate shaped, diplococci , elongated 

with one end broad and other  pointed  ( Flame shaped ) .                             

                                                              

They occur in pairs, they are capsulated capsule enclosing each pair , 

surrounded by poly- saccharide capsule . they are non-motile and non-

sporing .                                         

 
Cultivation  :  pneumococci grow best on blood agar , they are grow best 

at 37C and PH 7 . They are aerobic and facultative anaerobic, growth is 

improved by 5-10% CO2. Colonies are surrounded by alfa- haemolytic 

zone, colonies have raised edge. 

                                                              

The sensitivity of pneumococci to chemical substances called Optochin  

. They are  Sterptococcusfrom  differentiate it  sensitivity test is useful to

sensitive to sulphonamide . 

 Diagnostic test for pneumococci used Quellung reaction or capsular 

swelling reaction. 

 

 

 

Pathogenicity:  

      

-:ecaus pneumoniae Diplococcus 

 

 1- Lobar pneumonia 

2- Bronchopneumonia. 

3- Pneumococcal meningitis. 

4- They may produce suppurative lesion like otitis media, sinusitis, 

conjunctivitis. 
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Neisseria 

 

 
  

 
 
      General characters : They are Gram negative , cocci, aerobic,   

arranged in pairs , mostly non-capsulated and non-motile and non- 

sporing , oxidase positive. 

  

Two important pathogens :-  

 

1. Neisseria meningitidis   or known  ( meningococcus ) 

2. Neisseria gonorrhoeae    or known  (gonococcus     )       

                                                                                                                      

                                                Neisseria meningitidis                                

                                                                                  

arranger in pairs with adjacent  ,They are oval or spherical  Morphology

sides are flattened .  

                                          

 row best inG It is aerobic and grows at 37C and PH 7 . :  Cultivation

Blood agar ,grow improved by adding (5-10)% CO2. 

                               

: Oxidase test , all the genus of Neisseria give oxidase  Diagnostic test

reaction positive. 

  

Pathogenecity  : 

They are strict human parasitis  , they cause cerebrospinal meningitis and 

meningogoccal septicaemea. 

 

Neisseria gonorrhoeae 

 

 

gram negative ,oval or spherical  arranged in  is gonorrhoeae  Neisseria

pairs with adjacent side are concave .  
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 nGrow best i It is aerobic and grows at 37C and PH 7 . :  Cultivation

Blood agar , grow improved by adding (5-10)% CO2. 

 

Pathogenesis :- It is specific human parasite causing venereal disease 

 

called gonorrhea , it is transmission is almost always by sexual 

intercourse In male there is usually urithritis with  

 

yellow creamy pus ,but in female the infection extends from urethra and 

vagina . 

 

 

 

 

Bacillus 

 

 

 

,Long, slender,rods shape Bacilli 

According to the staining 

Gram positive                                                         Gram negative  

icol. E                                                                              ↓      

Salmonella                                                                                    

 Shigella                                                                                    

 Proteus                                                                          
Depending on the spore formation 

spore ___________________________________                            

 forming                                                           non-spore forming 
 

 Mycobacterium 

Corynebacterium 

↓   
Depending on O2 requirement 
___________            ___________ 

Aerobic                        Anaerobic 

        Clostridium                        Bacillus 
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aMycobacteri 

 

 
Consist of many saprophytic and pathogenic species , pathogenic species 

are :-                                                                                                           

tuberculosis Mycobacterium 

 

 
 

 
Mycobacterium tuberculosis 

 

 
 

 

General characters:- They are straight or slightly curved  

                                                          

 non-motile, non-sporeing ,non capsulated ,they are Acid Fast Bacilli seen 

by acid fast stain known as Ziehl-Neelsen stain . 

       

                                                                       

 Culture :    used Lowen stein-Jensen media ,incubation time                     

for(4-8) weeks at 37 Ċ  .  

 
Pathogenesis : causes tuberculosis in human called  T.b. 
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BCG (Bacillus Calmette Guerin):- 

 This is bovine strain of tubercle bacilli rendered completely a virulent by 

culturing on glycerine potato medium .This strain is used in inducing 

active immunity to tuberculosis. 

 

The vaccine is given over deltoid region. 

 

Complication of BCG:- 

Local: 

1-Abses 

2-Ulcer  

3-Keloid 

 

General: 

1-Fever 

2-Mediastinal adenitis  

3-Otitis media  
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iumClostrid 

 

 

 General characters : The genus Clostridium consist of Gram 

positive, anaerobic,( 4-6 ) micron in length, spore forming , pleomorphic 

bacilli, spindle shape , they are motile with flagella .                             
 

 

 
 

perfringens Clostridium 

 

 

 

Pathogenic species  

 

 
in soil and in intestine of  they are distributed -: tetani Clostridium .-1

human  and animals, it is slender ,long , Gram positive .  
Spore are spherical , terminal, and bulging giving  the bacilli , appearance 

is called drumstick.  

 

On blood agar medium produce alfa haemolysis .                         

 

Pathogenesis:- causing adisease called Tetanus  

 
Spores implanted in wound multiply only if conditions are favourable . 

Toxin so produced is absorbed by motor nerve ending .Toxin travels 

along the axis cylinders of peripheral nerve and reach central nervous 

system .It exacts mode of action is not known but it may act at synaptic 
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junctions between anterior horn cell and related internuncial neurons 

leading to abolition of spinal inhibition.  

 
 

 

in the large intestine  normal inhabitant  : perfringens Clostridium .2
of human and animals , it is found in faeces and contaminated of skin  .  

 , spore are central and  sub- terminal . 

 

Pathogenesis :-  

Causing gas gangeren and food poisoning. 

 

Culture : Anaerobic growing at 37C on :- 

    a. Cooked meat medium .   

     b. Blood agar ----------------------- beta haemolysis                               

 

 
  positive ,non capsulated , motile, Gram  -:  botulinum Clostridium .3

spore subterminal , oval and bulging .They are widly distributed in soil , 

vegetable. 

 It cause botulism ( Food poising). 

Growing in media like 

 1- Cooked meat media. 

  2- Nutrient agar . 

 3-Blood agar.      

 

 
 

-:Bacillus 
They are rod shape    

 
Aerobic bacilli are gram positive , non-motile , spore bearing bacilli 

occurring in chains  ,thick, convex end ,it includes psychrophilic   

,mesophilic, and thermophilic present  in  air ,water ,soil .              

  

.pathogenic-non ---------------------    subtilis Bacillus 

.poisoningFood  -----------------------   cereus Bacillus 

                    human anthrax incauses  --------------------   anthracis Bacillus

                                                        and animals. 
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Bacillus anthracis :- It is parasitic in cattle and sheep , infection in man 

is result of accidental contact with infected animal. 

It produce substances having exotoxin , like properties they are :  

 

1.protective antigen or protein. 

 

2 .Oedema factor. 

 

 3. lethal factor . 

  

  

Morphology : Gram positive ,spores are oval, central, non-bulging 

,aerobic bacilli, arranged in short chains , may be surrounded by capsule. 

  

 

Culture  : On nutrient agar shows dry colonies ,irregular ,round (2-3)mm. 

in diameter ,raised ,grayish white . 

On blood agar --------------------no haemolysis, when inoculated on 

gelatin shows inverted- tree appearance in agar tube. 

 

 

 

 

 

 

                         
 

                                       .Bacillus spp                                           
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Enterobacteriaceae 
 

Enterobacteria : The bacteria present in the intestine of human and 

animals called enterobacteria . 

 
 

Characters :  

 
1. They are all gram  negative bacilli. 

2. Mostly are motile with peritrichous flagella . 

3. They grow on simple medium liken Nutrient agar, and  MacConkey 

agar .      
4. They are all ferment various carbohydrate like glucose, lactose, 

sucrose, mannitol, etc… 

5. They reduce nitrates in to nitrites . NO3 →       NO2  
 

6. They are all oxidase negative.  

                                                                                                       
                                                                                

Lactose fermenting    

 

capsulated , -, nonGram negative bacilli, motile     coli cherichiaEs
non- spore forming ,lactose fermenting ( L.F. ) considered opportunistic 

bacteria , Pink colonies on MacConkey agar. 
  

 

causes  coli E.:     Pathogenesis 
 

1. Gastroenteritis. 
2. Summery diarrhoea . 

3. Urinary Tract Infection ( U.T.I) . 
4. Pyogenic infection ex. Wound infection. 

pollution by human  indicates, waterpresence in water  coli. EWhen * 

faecal matter. 

 
Diagnostic test : used biochemical reaction known ( I.M.V.C.) 

. itrateCogus proskauer .  V.  ethyl redMndole   I 

                                                -ve                   -ve                +ve        +ve      
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Non- Lactose Fermenting  

 1. 

man  which are human parasites causing infection in  Salmonella 

called enteric fever . 
. typhoid fever ------------causes----------  typhi Salmonella*  

}                                                      Aparatyphi   Salmonella*  

     paratyphoid -----causes ---------B }    paratyphi  Salmonella    
  fever                                 C   }          paratyphi  Salmonella   

 

2. 
 : which are animal parasites causing food poisoning  Salmonella 

Gastroenteritis and septicaemia in man .examples:- 

 typhimurium Salmonella 

 enteritidis Salmonella 
 

Morphology: Gram negative bacilli, motile with peritrichous flagella. 

non-capsulate.                       
   
Culture  : Non-Lactose Fermenting ( N.L.F) ,when inoculated on 

MacConkey agar . 

Enrichment media used selenite broth or tetrathionate broth . 

Serological test : To diagnose Salmonella infection used , 

Widal Agglutination Test ( W.A.T ). 
 

Shigella 

 
 

Morphology : Gram negative bacilli, non-motile , non-capsulate  

Culture  : Non-lactose fermenting , on MacConkey agar , colonies are 

colorless due to the absence of lactose fermenting. 

is  ( D.C.A. ) Shigellaused selective media for Culture media  

Deoxy cholate citrate agar . 

Serological test : no H antigen , divided in to 4 species on the basis of O 

antigen . 
 dysenteriae Shigella * 

 flexneri  Shigella* 

boydii Shigella*  

 erments lactose late and form pinkwhich f,    sonnei Shigella* 
colonies . 
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Pathogenecity  :  Causes Bacillary dysentery. Ingested bacilli may 

infect villi of large intestine and multiply inside them . 
                       

 

Proteus 
 

Morphology  : Gram negative bacilli , motile , non-lactose fermenting  

 

Culture   : grow on simple media like nutrient agar and  MacConkey      

agar                      
 

,              morgani Proteus,  mirabilus Proteus,  vulgaris Proteus:   Species

. rettigeri Proteus                  

 

Pathogenecity : causes urinary tract infection , wound infection  

(ear or respiratory tract ) , 

  

 causes infantile diarrhoae morgani Proteus 
 

Brucella 

 

Morphology  : Gram negative ,Coccobacilli, which is zoonosis  

(transmitted from animals to man ) . 

                             

Culture  : strict anaerobic , optimum temperature at 37Ċ ,under 10% 

.  is responsible for abortion in cows abortus BrucellaCO2, main species  

 

Pathogenecity  : Causes brucellosis ,acute brucellosis  it is also called 

undulant fever .Incubation period of this disease is (4-30) days. 

* Bacteriological investigation : used Blood culture ,(sample of blood 

patient inject in vial containing Brain heart infusion  and  incubated at 

37Ċ for 21days) .Can be shown the appearance of vial, 

 

Clear ----------------------------- no infection 

Turbid ----------------------------   infection ( growth of bacteria ) 

 

Serological method :  used Rose Bengal Card Test ,depending on 

antibody antigen reaction . 
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Bordetella 
 
They  are Gram negative , non motile ,coccobacilli, The genus Bordetella 

contains three species Bordetella pertussis 
 

Bordetella  parapertussis  and  Bordetella bronchiseptica.  
 

 

Bordetella pertussis 

 
 Gram  negative cocco-bacillus, non motile, non sporing and 

capsulated,  

  

Cough,Violent coughing followed by whooping sound 

 

 

 

 
 Strict aerobic, causes Whooping cough . 

 

 
Culture : used Charcoal Cephalexin Blood Agar ( C.C.B.A.) ,or 

Bordet-Gengou penicillin, or Glycerine Potato blood agar medium . 
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Vibrio cholerae 
 

 

 
 
 

 
Morphology: Gram negative, comma shaped, motile by polar 

flagellum  ( monotrichous ), non-lactose fermenting , give Indole and 

Oxidase test positive (+ve ) . 

 

Culture:  Appearances on MacConkey agar colonies are colorless. 
Enrichment media used alkaline peptone water PH 8.6 or known sea 

water as transport media . 

 

Recommended media is (T.C.B.S.) thiosulphate citrate bromothymol blue 

and sucrose, it is widely used . 

 

 

. eracauses epidemic chol cholerae Vibrio: Pathogenecity 
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teseSpirocha 

                                                                                         

 
 

 

 

They are elongated ,motile ,flexible bacteria, which are twisted spirally  

 round the long axis . 

 

Spirochates do not possess flagella but are motile . 

There are three types of motility :- 

 

1. Flexion and extension . 

2. Cork screw like rotatory movement . 

3. Translatory . 

 
 

Treponema pallidum 

It is a causative agent of venereal Syphilis . 
 

Morphology : it is a thin , spiral organism,(6-8)micron in length and 

0.2micron in width .The body is coiled in (8-15)regular spirals . it is 

actively motile showing rotation round long axis, back ward and  for 

ward movements and flexion of whole body . 

It can be stained by special techniques such as Giemsa stain .the 
morphology and motility can be seen under dark ground illumination . 

 

Culture : Q. Can you be used the artificial media to grow this type of 

bacteria ? 
 

Pathogenecity  : it causes the disease syphilis,the infection is usually 

transmitted by the sexual intercourse ,the incubation period is ( 10-90 ) 

days . 
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,  

 
 

 

                 
 

Disease is the result of 
forces within a dynamic 
system consisting of:

agent of infection 

host

environment

Epidemiologic Triad

 
 

Agent

Host

Environment

• Age

• Sex

• Genotype

• Behaviour

• Nutritional status

• Health status

• Infectivity

• Pathogenicity

• Virulence

• Immunogenicity

• Antigenic stability

• Survival 

• Weather

• Housing

• Geography

• Occupational setting

• Air quality

• Food

(www)

Factors Influencing Disease 
Transmission

 



 

39 

 

Antimicrobial therapy 

 

 
Antimicrobial drugs include :- 

 

1. Antibiotics . 

2. Chemical antimicrobials ( chemotherapeutic agents ) . 

 

1. Antibiotics :  Substances produced by some living microorganisms, 

which inhibit some other microorganisms .They include the culture 

extracts and filtrates of fungi such as , penicillium, cephalosporium , 

and bacteria such as Bacillus and streptomyces .Important antibacterial 

antibiotics include the :- 

Penicillin , cephalosporin , tetracycline , rifampicin, chloramphenicol 

erythromycin , clindamycin ,amino glycoside . 

 

2. Chemical antimicrobials : They are synthetically produced 

antimicrobials compounds. They include sulphonamide , trimethoprim,  

cotrimoxazole , 

Nitrofurantion.  

 

Q. Various ways anti microbials act on bacteria, How ? 

Various ways anti microbials act on bacteria as follows :- 

 

1. Inhibiting cell wall forming ,leading to cell lysis. Exp. Penicillin , 

cephalosporin. 

2. By damaging the bacterial cell membrane , leading to loss of cell 

contents so to cell death .Exp. polymyxin. 

3. By inhibiting protein production and therefore arresting bacterial 

growth.        Exp. Tetracycline, erythromycin, chloramphenicol . 

4. By inhibiting the production of nucleic acid and therefore, 

preventing bacteria from reproducing . Exp. Naldixic acid prevents 

DNA synthesis, Rifampicin inhibit RNA synthesis . 

 

Q. How can you choose the antimicrobial drugs ? 

 

1. Greater resistance to beta-Lactamase and other antimicrobial 

inactivating or destroying enzymes . 

2. Increased activity and stability . 

3. Simpler methods of administration . 

4. Better diffusibility in to remote areas of the body and slower rates of 

excretion . 
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5. Greater selective toxicity . 

Q. How can you antibiotic to be tested invitro ? 

By using sensitivity test . 

 

 

 

Immunology 
 

 

: The resistance offered by the host to the harmful effect of  Immunity

pathogenic microbial infection is called immunity , or immunity against 

infectious diseases of different types . 

                                                                                                                    

       

↓                                                                                                                ↓    

Non  specific immunity                                                     Specific immunity 

Or Innate immunity                                                    or Acquired  immunity 

  

Types of innate immunity :- 

1. Mechanical defenses . 

2. Chemical  defenses . 

3. Phagocytosis . 

4. Inflammation . 

5.Temperature . 

 

Factors affect on the innate immunity :- 

 

1. Age  2. Species and strain 3. Sex 4. Hormones 5. Foods . 

      

 

Acquired immunity 

 ------------------------------------------------------------------------------------------ 

↓                                                                                                                    ↓  

           

Passive                                                                                                   active 

           

↓                                                                                                                 ↓  

              

  Artificial                         Natural                            Artificial           Natural     
 

1. Adminstration of serum.            1.Transplacentation .            Vaccination            Infection  
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2.Adminstration of lymphocyte .   2.Via colostrum.                                                a-clinical inf. 

                                                                                                                                   b-sub clinical 

                                                                                                                                  infection 

( T and B cell lymphocyte )                                                                                                     

                                                                                                                                                    . 

 

 

: Any substance can promote the immune response ( humoral or cellular   Antigen

immunity ) .  

Immunoglobulin as humoral substance ( gamma globulin ), produced  :Antibody 

in response to an antigenic stimulus .Five groups of immunoglobulin have been 

distinguished  IgG 80% , IgA 15% , IgM 10% , IgD 0.2-1% ,IgE 0.04% . 

 
 

 

Gonorrhoea , Trachoma . 

 

 

 

 
  

Medical Mycolog 
 

Mycology : is the study of fungi, the diseases they cause are called 

mycosis . 

 

Fungi  : Are saprophytic or parasitic eukaryotic microorganisms , 

They are plant lack chlorophell and reproduced by spores. 

 

Characters of Fungi 
 

1-Allspecies of fungi are aerobic , need O2 for growth.  

2- Nutritional requirement to growth of fungi is simple , some time need 

enrich media . 

3- Optimum temperature of growth of fungi 28 C for 1 week incubation . 

4- Fungi affected by physical and chemical agent . 

5- Resist spore destroyed by sterilization method or by chemical 

antiseptic . 

6- Growth in PH (2-9) and growth well in acidic PH . 

7- Treatment material anti fungal used Nystatin drug . 

8- Fungi are reproduced sexually and asexually  or by both . 

  9-Cell wall may contains chitin and glucose .      
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Eumycetes  classify the fungi on the basis of morphology in to four 

groups :- 

 

1. Moulds . 

2. Yeast . 

3. Yeast like fungi . 

4. Dimorphic fungi .  

 

 

 

:   Moulds.1   

 
Most fungi consist of microscopic branching filaments called 

walls -, these are normally divided in to cells by cross hyphae

referred to as septa .                                                                       

.  myceliumA visible mass of interwoven hyphae is called a 

Reproduced by spore forming . 
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:  Yeast.2 
 

When the fungi appear unicellular, spherical or oval shaped, and 

reproduce buy budding are generally feferred to as yeast.Exp.               

. neoformans Cryptococcus 

 

 

 

 

:  Yeast like fungi. 3 
When the hyphae represented only by pseudohyphae, which 

are elongated budding cells often linked in branching 

 Candidaicially resemble hyphae .Exp, chains.which superf

.                          albicans 

 

 

 
 

                                                    Candida albicans. 
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: Dimorphic fungi. 4 
The term dimorphism is used to describe a fungus which occurs in two 

different forms according to the environment culture . Appear filaments 

at 22 Ċ , but appear yeast on the culter media at 37Ċ or in the human  

body . For example some pathogenic fungi are filamentous ( mycelial)   

For Exp.  like in infected tissues .      -in Culture and yeast   

.                                                                       capsulatum Histoplasma 

 

 

 

Spore formation 
 

Most fungi reproduce by forming spores. The spores may be produced in 

many different ways and their size,shape,colour and manner of 

production are of value in identifying individual species .The principal 

type of spores and the ways in which they develop are as follow :-            

                                                               

 

1. Chlamydospore   
A resting stage ,formed when a cell swells up and develops a thick 

resistant wall .                                                                                                

 

2. Arthrospore 
Spore formed septation followed fragmentation of hyphae. 

 

3. Blastospore   
A single vegetative cell of yeast which is produced by budding .                

 

 

mConidiu .4 

 

  Aspore produced externally on a specialized hypha called a                   

 conidiophores. Exp, Aspegillus conidia , penicillum conidia .                   

            

 

                                                                    Sporangiospore.5                

A spore produced with in  a swollen cell ( sporangium ) at the end of 

specialized hypha called asporangiophore . Exp, Mucor .      
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Asexual reproduction                            

 

1. Fragmentation  2.  Fission  3. Budding  4. spores ( differ in shape 

and colour) .  

 

 

 When the fungus in human called  anthrophilic  . 

 When the fungus in  animals called  zoophilic    . 

 When the fungus in  soil called geophilic     . 

 

 

infection Classification of fungi according to their sites of  

                
n the level of groups differencing i FourMycoses can be divided in to 

the infected tissue .                                                 

  

         Superficial mycoses .1  

 

These affect the ( skin, hair, nails ) Do not directly involve living tissues 

. Exp, Ring worm ( dermatophytosis ), Tinea corporis ( body surface ), 

Tinea capitis ( scalp ), Tinea unguium (nails ) , Tinea pedis ( foot) .        

                                           

 

,                Keratinised layers of body , skin hair   Cutaneous mycoses.2

   nails,eye, ear . ( dermatomycoses ).                                                        

                               

     

                  Nasal mucosa ,smooth skin ,Exp   Sub cutaneous mycoses. 3 

     Mycetoma.                                                  

     

 

.primary infection in lung ,bone , kidney . Exp    Systemic mycoses. 4  

 

     Flavus. Asp   --------------Aspergillosis          

 capsulatum Histoplasma  -------------Histoplasmosis        
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Parasitology 
 

 Is the branch of the animalkingdom   Medical parasitology       

          dealing with  the members of animal kingdom living in 

and on       the body of human .                                                     
                        

There are Three major branches of medical parasitology :-                        

 
1. Protozology   ---------  one celled organisms . 

2. Helmintology  ---------   worms . 

3. Entomology    ----------   Insects . 
 

 

Are organism that can establish them selves and   Parasites  :
[ capable of  pathogensmultiply on the hosts . They may be 

producing disease in a host ] ,or commensal [can live in a host 

with out causing any disease ].                                                      
              

. : An  organism with contain parasite  Host 

 
a) Definitive host : It harbours a dult parasite, in it parasite 

reproduce sexually . 

b) Intermediate host : contains Larval stage of parasite ,Exp. 
Snail, Fish , Cow, Dog , etc….. 

 
An association in which one can not live   Symbiosis :  

with help of other . 

 
In it  the parasite gets benefit with   Commensalisms :

out causing injury to it’s host . 

 
:   In it parasite gets benefit from it’s host , Parasitism 

parasite damage the host . 

 
 

 

 



 

47 

 

Animal Kingdom 
 

Phylum   --------  protozoa  [ single- celled animals]                            

 
      Class 1                      Class 2                      Class   3                 

Class4      Zoomastigophora                                                                 

                                                                      Rhizopodea               
Telosporea             Ciliatea   

(Flagellates)                    Sarcodina (amebas)  Sporozoans           

Ciliates 
 

Genus 

 
Giardia                           Entamoeba               Plasmodium       

Balantidium 

Leishmania 
Trichomonas 

Chilomastix 

Trypanosoma 
 

 

Medical helminthology 
 

Two Phylum   ---------metazoa [ many celled animals ] 

 
1.Platyhelminthes  ( flat worms )  include Two classes :- 

 

(Class Ι )Trematoda ( flukes )         (  Class  Ι Ι ) 
Cestoidea (Tape worms ) 

 

Schistosoma                                                       Taenia 
 

2. Nematoda  ( round worms )    

  
Enterobius  ,  Ascaris , Hook worms ( Ancylostoma ) 
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liaiambl Giardia 
 

. It is found in small intestine of man :Habitat 
 

. : World wide   Geographical distribution 

 
stages , Trophozoite , Cyst two :    Only    Morphology

stage.  

.  :  Giardiasis  Disease 
   

1. Loose bowels. 
2. Loose of appetite . 

3. Intestinal disturbances.  
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Leishmania 

 
                                 azar-Kala --------------   donovani Leishmania

. Baghdad boil ---------------     tropica  Leishmania     

 

 

 

 
 

. It is found in small intestine of man :Habitat 

 
. : World wide   Geographical distribution 

 

two stages , Trophozoite , Cyst :    Only    Morphology
stage.  

.  :  Giardiasis  Disease 

   
1. Loose bowels. 

2. Loose of apetite . 

3. Intestinal disturbances.  
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Leishmania 

 
                                 azar-Kala --------------   donovani Leishmania

. Baghdad boil ---------------     tropica  Leishmania     

 

 
donovani Leishmania 

 

…frica,China,India, etc: Endemic in A Geographical distribution 

 

. means a disease present in aparticular area Endemic 

 

. When disease spread to many place from one place  Epidemic 

 

 of liver, spleen, bone is found in macrophagesdonovani  L.  : Habitat

                 marrow,blood,lymphnodes and Reticulo Endothelial 
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system [R-E system].                                                                            

                     

 

:  Morphology 

1. Aflagellar form ( Leishmanial form ) or named [ 

Amastigotes in cell ] ,it is found in man . 

2. Flagellar form (Leptomonad form) or named [Promastigote 

stage ], it is found in sand fly . 

 

Life cycle  

Definitive host ---------Human and other mammals . 

. argentipes Phlebotomussand fly ,  ------Intermediate host   

 

                                           

. azar-causes adisease known as Kala  donovani maniaLeish 

 

1. Spleen and liver enlarged.  

2. Anaemia develops . 

3. Secondary infection . 

 

Prophylaxis 

 

1. Killing of sand flies . 

2. Use of mosquitonet . 

3. Treatment of infected persons .  
 

 

 

   Life cycle of Leishmania  
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Flagellar form in sand fly or leptomonad forms.                                                     
       

 
 

 

 

 

Leishmania donovani in bone marrow cell.( intracellular)Aflagellar   

                                                                                 
          
        

 

http://en.wikipedia.org/wiki/File:Leishmaniasis_life_cycle_diagram_en.svg
http://en.wikipedia.org/wiki/File:Leishmania_tropica_7.jpg
http://en.wikipedia.org/wiki/File:Leishmania_donovani_01.png
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histolytica  Entamoeba 

 

 

 
 

Life Cycle: 
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. :  World wide  Geographical distribution   

 

:  Trophozoite live in large intestine of man . It causes   Habitat

dysentery, diarrhea, and liver abscess in man . 

 

 coli Entamoeba 

 
It is a commensal ,lives in host . It takes benefit from host, but it 

dosen’t harm the host . It lives in large bowel intestine of man . 

 

 Entamoebaand  ticahistoly EntamoebaQ. Enumerate differences between     

 . coli 

 

 

 

 

 

 

 

Measure of checking the infection [ prophylaxis ] 

 

 

1. One should keep clean . 

2. Use of  boiled drinking water . 

3. Clean fruit or vegetables before eating . 

4. Proper disposal of man stool . 

5. Treatment of infected man . 

 

 

 

 histolytica  Entamoeba    coli Entamoeba        

1 Sharp distinction between 

ectoplasm and endoplasm. 

1 Poor differentiation . 

2 Contain RBC . 2 Contain bacteria but no RBC. 

3 Nucleus indistinct. 3 Easily seen . 

4 Centeric Karyosome . 4 Ecenteric Karyosome . 

5 Cyst stage /quadrinucleate cyst. 

Nuclei(1-4 ) in number. 

5 Cyst stage / octonucleate cyst. 

Nuclei (1-8 ) in number. 

6 Pathogenic , causes , 

Dysentery diarrhea . 

6 Non- pathogenic . 
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Plasmodium 
         valeo Plasmodium[tertian 48hr.]   , 2.     vivax Plasmodium.1

Plasmodium malariae [Quartan 4.   malciparuf  Plasmodium.3

72hr.] 

 

. :  World wide  Geographical distribution 

 

: In man the parasite live in R.B.C. and liver,[ Exp, of Habitat 

.malariaman ] to cause  

. quitoanopheline mosVectors are various species of the  

 

Life cycle 

 Intermediate host ----------- Man [ parasite produced by 

Asexually ] 

Definitive host -------------- Mosquito  [♀Female Anopheline ] 

contains sporozoites,the sporozoites are produced  by  Sexual 

means.                   
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Sexual reproduction 

 

♂Male or Micro-gametocyte +♀ Female or Macro-gametocyte → Zygot   →   

Ookinete 

                                                                                                                    

                        ↓ 

                                                                                                                                           

                          Oocyst                

                                                                                                                    

                    ↓ 

                                                                                             ( infective forms )     

Sporozoites                                                                                                                                
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Disease 

1. High Temperature . 

2. Shievering . 

3. Black water fever. 

coli Balantidium 

 
Largest parasitic intestinal protozoan. 

 

. World wide  Geographical distribution  

 

. Natural host ----------------:  Pig   Habitat 

                 Man -------------- Accidental host . 

 

. : Trophozoite  , Encysted stage Morphology 

 

         

 
 

 

 
diagnosis: identify cyst or trophozoite in feces . 

 

is called Balantidiasis , it  coli Balantidium:  Infection of Disease 

causes :- 

 

1. Dysentery (ciliary dysentery).  

2. Intestinal problem . 

 

 
. with mucus and blood: acute diarrhea symptoms 

 
prevention: same as other fecal-oral diseases . 
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Q. Enumerate the differences between bacteria and fungi . 
                                                                                                                                       

                                                                                                                                       

                                                                                                                                       

    

                                                                                                                                    

                                                                                                                 
                            Characters                                 Bacteria                                                      Fungi 

 

 

 

Q. Enumerate differences between Cestodes, Trematodes ,and Nematodes  
 

 

Nematodesخيطية Trematodes    محجمية Cestodes شريطية Characters  

Cylindrical, 

Unsegmented 

Leaf like,Unsegmented Tape like ,long 

segmented. 
Shape 1 

Separate Hermaphrodite,except 

Schistosomes. 

Hermaphrodite Sexes 2 

No sucker, No hook Sucker present, No 

hooks 

Suckers with 

hook present 

Head 3 

Complete Present but incomplete Absent Alimentary 4 

More than 3µ  diameter Less than 1µ diameter Size 1 

Usually present Usually absent except 

actinomycetes 

Filaments 2 

Absent Present Flagella 3 

May contain 

a. Chitin 

b. Glucose 

 

May contain 

a. Techoic acid 

b. Muramic acid 

c. Polypeptide 

 

Cell wall 

 

 

 

4 

Sexual and Asexual Binary fission Reoroduction 5 

Diploid Heploid Number of 

Chromosomes 

6 

Both present Absent Endoplasmic 

reticulum and 

Mitochondria 

 

7 

Eukaryotic Primitive Nucleus 8 

present Absent Dimorphism 9 

Not effective Useful Use of 

penicillin and 

sulfa drugs for 

treatment 

 

10 
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( No anus ) canal 

Present Absent Absent Body cavity 5 
                                             

Trematodes (Blood flukes) 
                                                                

Schistosomes                                                
 

1. Schistosoma haematobium  . infect  Man , The egg is 
terminal spine . 

2. Schistosoma mansoni             infect  Man , The egg is lateral 
spine . 

3. Schistosoma japonicum          infect Man and domestic 
animals , egg lateral Knob. 

 
 

Life cycle : 
 
 
 

Definitive host ---------------  Man, the fluke is found in vesical 
and prostatic venous. 

 
Intermediate host  ------------  snail , from genus Bulinus .              

 
 
 

: Harm caused to man 

 Weakness. 

 Loss of blood . 

 Uneasiness [ trouble like pain ] . 
 
 

: Prophylaxis 
*Do not take bath in a pound having infection . 
*Killing of intermediate hosts ( snails ). 
*Proper disposal of man excreta . 
*Detection and isolation of infected persons .                                  
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Treatment: 

Safe and effective drugs are available for the treatment of schistosomiasis.  

The drug of choice is praziquantel for infections caused by all 

Schistosoma species.     Oxamniquine has been effective in treating 

infections  caused  by    S. mansoni in some areas in which praziquantel is 

less effective. 
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Life Cycle: 

 

 

 

 

 

 

 

 

 

 Cestodes (tape worm) 

 

common name [ Beef tape worm ] or  The     saginata Taenia
Unarmed tape worm of man. 
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Geographical distribution :  World wide . 

  

Habitat   :  It lives in small intestine of Man. 

 

10) meters -ng, it measures(5is lo   saginata TaeniaMorphology  :    

in   length . Body is    divided in to Head, Neck, Segments . 

 

Head has 4 cup like suckers, Rostellum and hooks absent . 

Neck is thin ,Segments number (1000-2000 ), three kinds :- 

 

1. Immature  2. Mature 3. Gravid . 

 

Mature segments :  Contains reproductive organs , 2 Ovaries and 300-400 

testes. 

 

Gravid segment : Contain uterus full of eggs. In gravid segment there are 

(15-30) lateral branches of uterus . 

 

 

 
Morphology 

                                                       Egg with four (visible) hooklets       

                                                                                                                              

                                                      

                                   

                                                                                           
                                              Scolex of the beef tapeworm with suckers 
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Taenia saginata                                                                                                                           

                                                                                                                                                         

                                                                                                                                                         

                                                                                                                                                         

                                                                                                                                                         

                                                                                                      
 

                                                                 

 

 

 

 

 

 

 

 

Scolex of the pork tapeworm. Four suckers and a rostellum with a crown 

of hooks.  

                                        

                                                                         

                                                                                                                                                

                                                                                                      

                                 Taenia solium                                                              
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T. saginata has 15 to 20 branches 

and no hooks in the scolex. 

 

 

T. solium has 7 to 13 branches 

and 4  hooks in   the scolex.       
                                           
                                                 
                                                  

                                                

  

 

 

Incubation Period : It takes about 5 to 12 weeks for the worm to mature 

into adulthood in the human intestine. Usually only a single worm is present at time. 

 

 

 

Life cycle 
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Definitive host   Man contain adult parasite . 

Intermediate host  Cow or Buffalo contain the larval form of parasite . 

Disease    Taeniasis     

Symptoms  : 

 

 Abdominal pain . 

 Diarrhoea and constipation . 

 Weakness . 

 Anemia . 

 weight loss . 

 

Prophylaxis  : 

 

 Do not eat uncooked meat . 

 Keep man faeces in proper place . 

 Treatment of infected persons .   

 

Both T. saginata and T. solium are treated with oral medication, usually 

,niclosamidein a single dose of the drug  

.ful. Therapy is usually very successMembendazole 
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                                                     vermicularis Enterobius            
                                                                              الدودة الدبوسية       

                   

 . Commmmon name is pin worm , seat worm , thread worm 
 

Geographical distribution  :  World wide . 

 
Habitat : Caecum and appendix of man , or occasionally the 

rectum . 

 
Morphology  : Male is small, Female is big, Male measures 2-4 

mm. in length Female measures 8-12mm. in length .                    

               
 

Life cycle : Required only one host, the definitive host to 

complete it’s life cycle.                                                                  
                     

Definitive host is man .                                                                  

      
 

 

 



 

67 
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in  causes  Enterobiasis  vermicularis EnterbousPathogenicity :  

man . 
 

* It dose not cause much injury to the host . 

* Itching , near anal region during night . 
 

Prophylaxis  : 

 

 One should life with clean habits . 

 One should not take raw vegetables or fruits . 

 Treatment of infected persons . 
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esLumbricoid Ascaris 
 

 

Commonly known as Round worm . Details of cycle was not known 

till 1916. 
 

Geographical distribution : Word wide . 

 
Habitat  : It lives in small intestine of man . 

 

Morphology  : Rounded structure , hence the name round worm 
.Mouth is at   anterior end . It has got 3 lips , one dorsal and two 

ventral.Male is short ,Female 

 long . Male measures (15-25)Cm. in length,  Female Measures (25-
40)Cm. in  

length . Posterior end of male is curved,it has two copulatory spicules 

. Posterior  
end of female is conical ,female has anarrow  Position known as 

vulva. 
 Reproductive organs are tubular. male has a single reproductive tubule. The 

female has two reproductive tubules and the vulva is ventrally located at the 

posterior part of the anterior 1/3     of the body. They have a complete digestive 

tract. 

 

Life cycle : It requires only one host, the definitive host to complete 
it’s life  

Cycle .No intermediate host is required . 

Definitive host → Man . 
Disease : There are the larvae and adult worms cause diseases 

separately . 

. Causes  Ascariasis Lumbricoides Ascaris 

A / Produced by larva : 

* Larvae in lung cause Ascaris pneumonia ,Fever ,cough, etc… 

* Larva through blood circulation come in spinal cord , heart , kidney ,etc…here 

they cause  

   Disturbances . 
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B / Produced by adult worm : 

: Blood fluid of worm produce .Ι 

1. Oedema (swelling) of face . 

2. Conjunctivitis . 

3. Irritation in respiratory tract . 

4. Typhoid like fever . 

Intestinal  number of adult worms present in intestine cause Large. П
. n,   this may cause death of ma obstruction 

 

Prophylaxis : 

1. Isolation of infected persons . 

2. Treatment of infected persons . 

3. One shout not take raw vegetable and fruits. 

4. One shout live with clean habits . 

5. Proper disposal of faeces. 

 

Treatment to ascariasis:Mebendazole, Albendazole and Levamizole are 

effective. 

  

                                                                                                                              

                                

                                                                                                                              

                     Life cycle of Ascaris                               
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                                      Hook worms  

 

duodenale Ancylostoma 

 
Geographical distribution : It is found in tropical and sub tropical countries 

. 

Habitat : It lives in small intestine of man . 

Morphology : Anterior end is bent, therefore it is called hook worm . The 

bent is in the same 

direction in which the body is curved . 

Buccal capsule has 6 teeth, 4 ventral and 2 dorsal . Ventral teeth are hook like 

,and dorsal teeth are knob like .There are some glands in digestive system. 

Oesophageal gland prevents clotting of blood because it contains material dose 

not allow the blood to clot.                      
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Disease : Infection is known as Ancylostomiasis .  Creeping and 

eruption . 

1. Ancylostoma dermatitis . 

2. Anaemia ( loss of blood ). 

3. Bronchitis and bronchopneumonia . 

4. pain .  

                                                                                                                      

                     

Treatment  

Drug 

Ι. Expulsion or removed of the worm by using drugs, These drugs are 

known as  

Anthelmintic .  1.Albendazole  2. Mebedazole 3. Tetrachloroethylene . 

 

 

 

               П.Treatment of Anaemia . These drugs should not be taken when 

haemoglobin                        (Hb%) is below 30%.First is treated with iron when 

Hb% becomes more                                than50% then drug should be taken.Normal 
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Hb% =[ 85-90 % ].                                                                                                         

                                                                                

Life cycle of hookworm 
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duodenale Ancylostoma 
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