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ONE Lecture 
Microbiology
Microbiology  is the science deals with the study of microorganisms .
Microorganisms: living forms too small , can be seen under microscope .
Classification of microorganisms: 
Microorganisms of medical importance can be classified :
   Prokaryote                                                                       Eukaryote 
1. No nuclear membrane                                  1.have nuclear membrane
2. No specific organs for respiration                2.have mitochondria  
And phytosynthesis                                            and chloroplast
3. Rigid cell wall containing mucopeptide       3.no mucopeptide substance in the  
                                                                               cell wall
4. Include : Bacteria , Reckttsia ,                      4.include : Fungi , Protozoa
Mycoplasma , Virus  
---------------------------------------------------------------------
Bacteria:
1. unicellular
2. have both DNA and RNA
3. free living
Reckttsia 
1. smaller than bacteria
2. have both DNA and RNA
3. can not grow on artificial media
Mycoplasma
1. smallest microorganisms 
2. they have no cell wall
3. can grow on artificial media
Virus
1. can be seen under electron microscope
2. they have either DNA or RNA
3. grow and reproduce in living cell only
Fungi
Include mould , yeast , and mashroms
Mould : multicellular
Yeast : unicellular	




…………………………………………………………………………

TOW Lecture


Cell Structure 
1-THE EXTERNAL STRACTURE : These include cell wall ,plasma membrane
        ,flagella & capsules 
A- Cell wall :- it the external layer of cell become soft & thickness ,its different by the kind of bacteria & usually the cell wall consist of :-
   1-  mucopeptide :- have N- acetyl numeric acid , N- acetyl glucose amine
2- mucopolysacchride –amino sugar 
3- poly teichic acid and phosphate 
4-lipo-protien               5- lipo poly sacchride
* the function of cell wall :-
1- protection   2- give the shape of the bacterial cell

B-plasma membrane :- it's called the bacterial cytoblasmic membrane and also called cell membrane , its composed of phospholipids about 40% and protein 60% it's found in prokaryotic cell .
* function :- 1- selective permeability and transport of solutes into the cell, the specific protein are permitted by advance of small molecules and prevent the large molecules .
2- Electron transport and oxidative phosphorylation .
3- Biosynthetic function :- serving as a site of enzymes and carrier molecules which used in the biosynthesis of  DNA (protein and lipid)

C- Flagella ( motility organelles )  :- found in eukaryotic cell ,its long filament like hair present in the cell wall and the long of flagella more than of long of the cell , its composed of protein and consist of (basal body , filament , hook )
     Cilia :- short filament small from flagella
    Filia:-  smaller than cilia 
Function :- locomotion 



D- Capsule :- consist of polysaccharide 
** function :- 1- protect the cell from phagocytosis and antibiotics 
2- the presence of capsule make the diagnosis of disease easy by antigens

2- THE ENTERNAL STRUCTURE :-

1-Nuclear material :- is contain DNA inside the cytoplasm 
Function: responsible for heredity of cell. 
	2- cytoplasm :-  consist of organic and inorganic materials dissolve in viscous
 watery solution it contains ribosome, mesosome, nuclear materials , and varios granules .
function: do all cellular activity .  
3-Ribosome :- is tiny drops on surface of E .R. (function): work to protein synthesis 
4-Mesosome: it is invagination of cytoplasmic membrane .
function:  include site of respiratory enzymes .
Gram positive and negative cell wall structure
	Gram negative
	Gram positive

	- outer mem. Contain lipopoly saccharide outside the peptidoglycan
-thin peptidoglycan layer 
-also
-no have 
-have four rings for support

- most don’t sporulate 
	- Don’t have outer mem.

- thick peptidoglycan layer
- present cytoblasmic membrane
-have Teichoic acid and lipoteichoic
-if flagellum is present it contain two rings for support (because have one mem.) - form spore
- form spore 


Chemical structure of cells
1- water :- 85-90% most content of protoplasm
2- protein :- amino acids building units of protein 
3- lipids :- found in nuclear m . , mito . , nucleus , found 1-2 % and connected with proteins of cells important in phosphoration , oxidant .
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The bacterial cell structure 
…………………………………………………………………Three Lecture 

Bacterial Spores
Spore: round or oval structure formed by some bacteria .
Function 
· To permit the organism to survive during conditions of desiccation, nutrient depletion, and waste buildup 
· Bacterial spores are NOT a reproductive structure, like plant or fungal spores
Significance in Medicine & Industry 
· Spores are resistant to killing 
· Cannot be killed by 100°C (boiling) 
· Requires heating to 120°C for 15-20 min (autoclaving or pressure cooking)
Sporulation : converting vegetative cell to a spore .
· The process of spore formation 
· Governed by genetic mechanism 
· A copy of the bacterial chromosome is surrounded by a thick, durable spore coat 
· This forms an endospore within a vegetative cell 
· When the vegetative cell dies and ruptures, the free spore is released
Spore Germination converting a spore to vegetative cell. 
· When a spore encounters favorable growth conditions 
· The spore coat ruptures and a new vegetative cell is formed
Resistance of the spore due to :
1. Impermeability of the spore cortex and coat .
2. Low water content .
3. Low metabolic activity .
4. High content of calcium and dipicolinic acid .


Formation of spore
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Bacterial growth
 
Bacterial growth : is the division of one bacterium into two daughter cells in a process called binary fission. 
[image: 250px-Bacterial_growth_en]          [image: 250px-Bacterial_growth]
Bacterial growth curve
1. lag phase:
· increase the size of bacteria .
· no multiplication of bacteria .
2. Exponential phase (sometimes called the log phase or the logarithmic phase) 
· Bacteria have high rate of metabolism.
· Multiplication of cells and increase in the number of bacteria .
· Bacteria are more sensitive to antibiotics .
3. The stationary phase 
· No change in the number of viable cells .
· Rate of multiplication = rate of death .
4. Decline phase :
· Decrease in the number of viable cells until all organism die.

Factors influencing the growth of bacteria :
1. Temperature : the temperature at which an organism grows best called optimum temperature . in human parasitic organism the optimum temperature range between 30 – 37 C . There are three groups of bacteria as regards to temperature of growth :
A. Psychrophilic bacteria :grow between 0 – 25 C they are mostly soil and water bacteria .
B. Mesophilic bacteria : grow between 20 – 44 C , include bacteria production disease .
C. Thermophilic bacteria : some organism grow between 50 – 60 C .
2. Oxygen : bacteria are classified according to its need to oxygen :
a. Obligate aerobes : need oxygen to grow .
b. Obligate anaerobes : can not grow in the presence of oxygen .
c. Facultative  aerobes : can grow in the presence or absence of oxygen.
3. Moisture : water is essential for the growth of bacteria .
4. PH : most pathogenic bacteria grow best at PH 7.2 – 7.6 
5. Light : all organisms grow best in the darkness .
6. Osmotic pressure : bacteria grow best in isotonic environment (0.8 – 0.9 % NaCl)





….............................................................................................






Forth Lecture
Sterilization and Disinfection
 Sterilisation : killing all kinds of life pathogenic and non pathogenic organisms .
Disinfection:- killing pathogenic microorganisms .
The sterilization can be classify according to type of s sterilization method as the following :-
· Physical sterilization : 
A- Thermal methods :
1-Dry heat:
· incineration : burning to get rid of contaminated clothes material and used petri dishes .
· flaming : sterilization of the platinum wire of the loop and the mouth of tubes .
· hot air oven : 160ºC for 2 hours or 180ºC for 1 hours . Used for the sterilization of glassware and swabs .
· infra red radiation : temperature of 180ºC can be attained , used to sterilize glass syringes and surgical instruments .
2- Moist heat : this is much efficient than dry heat , because the moist heat penetrate easier and kill the living materials inside it:
· Boiling : at 100ºC for 5 – 10 min. kill vegetative cell only but not the spores.
· Pasteurization :65 ºC for 30 min. or  72 ºC for 20 min., kills most pathogenic microorganisms. Used for sterilization of milk .
· Tantalization : expose the material to a temperature below boiling (60 - 70ºC) for 30 min. for 3 days, in the first day the temperature kill vegetative cells only (not the spore), when the material cool to the room temperature the spore convert to vegetative cell which will die during heating in the second day . the heating in the third day is to be sure to get a sterile material. 
· Steam under pressure (Autoclave) : the temperature of autoclave kills the spores of bacteria .
      B- NON thermal methods :
· Filtration : by using filters which has a very small pores which prevent the passage of bacteria through it . It is used for the sterilization of media and biological solutions which affected by thermal methods .
· Radiation : include :
1- Ultra violet radiation: it has lethal effect on bacteria because :
-it is absorbed in the nucleic acid of the bacteria.
-it forms ozone gas (O3) in the air .
-it forms hydrogen peroxide in the water .
It is used to sterilize laboratories and operation rooms . it can not penetrate the glasses.
2- Ionizing radiation : ex. Gamma rays , it penetrate deeper than ultra violate . it is used to sterilize plastic syringes and threads which is used in the operathion.

· Chemical  sterilization : is include Bacteria static (stop the growth of bacteria) and Bactericidal (kill the bacteria). include the following :
1- Salts : used in high concentration as bacteria static . ex. NaCl is used for preservation of meat and fish .
2- Acid and base : bacteria grow in a natural media and it cant grow in acidic or basic medium . so the acid and base used to stop the growth of bacteria . ex. Acetic acid , benzoic acid are used in preservation of food .
3- Halogen : 
a- Chlorine : it is used 1-2 ppm. To kill the bacteria in water .
b- Iodine : it is used in a concentration of 2-5% in water or 1-2% in alcohol to disinfect the wounds .
4- Alcohols : ex. Ethyl alcohol in a concentration 70% in aqueous solution is bactericidal .
5- Phenol : is bactericidal at a concentration of 1% used for decontamination of bathroom and hospital floors.
6- Surface active agent (soap and detergents) : have cleaning as well as some disinfectant activity .
7- Gaseous disinfection :
A- Formaldehyde : 37% aqueous solution called formalin is disinfectant but has an irritation auder .
B- Ethylene oxide : is an effective disinfectant (it is mixed with 9% CO2 to make it in explosive) . it is used as a disinfectant of surgical instruments .  




Five Lecture 


Bacteria
Shape and arrangement
1- Cocci = spherical
a- In cluster: Staphylococcus 
b- In chain : Streptococcus
c- In pair : Neisria
2- Bacilli = rod shaped
3- Vibrio = curved rod shaped
4- Spirilla = spirally twisted

Medical Bacteria
Staphylococcus
Characters:
1- Gram positive cocci arrange in cluster
2- Non motile
3- Non spore forming
4- Catalase positive
Species: 
Staphylococcus aureus
 Staphylococcus albus
Toxins:
Secreted by Staphylococcus aureus
1- Haemolysin :lyses of RBCs
2- Leucocidin :lyses of WBCs
3- Enterotoxin :food poisoning
Pathogenicity :
1- Cutaneous lesion
Boil , abscess, carbuncles, impetigo 
2- Deep infection
Acute osteomylitis , tonsillitis, pharangitis, endocarditis, sinusitis
3- Food poisoning 
Result from eating contaminated food with enterotoxin of Staphylococcus aureus
Treatment :
Penicillin , benzyl penicillin , cephalosporin , erethromycin , cloxacillin , clindamycin
[image: 270px-Staphylococcus_aureus_VISA_2]                 [image: 250px-Staphylococcus_aureus_Gram]
 Staphylococcus aureus



















Streptococcus spp.

1. Streptococcus pyogenes (β hemolytic streptococcus)
2. Streptococcus viridians (α hemolytic streptococcus)
3. Streptococcus faecalis (non hemolytic)
4. Streptococcus pneumonia
[image: File:Streptococci.jpg]
Streptococcus spp

G. CH. :
 G+ve , cocci , arranged in chains , non motile , non sporing , aerobic or facultative an aerobic .
Streptococcus viridians
1. Present in mucosa of mouth , noso pharynx , and saliva of man .
2. α hemolytic on blood agar .
3. there is normally non pathogen but it cause acute bacterial endocarditic and form plaques on teeth .
Streptococcus pyogenes
Culture used : blood agar say small colony , β hemolytic 
Toxins : 
1. hemolysin    
2. erythrogenic toxin (scarlet fever)
3. protease (lyses protein) 
4. streptokinase (lyses fibrin clot) 

Pathogenicity :
1. cause septicemia readily and spread along lymphatic and blood stream .
2. respiratory infection
3. skin infection
4. infection in liver , lung , kidney .
Streptococcus pneumonia
G. CH. : 
G+ve , required enriched media , pairs capsulated , non motile , 37 C m , Ph 7.6 , need 5-10 % CO2 .
Toxins : 
1. hemolysin (α hemolytic )  
2. lucocidin
3. capsular poly saccharide 
Pathogenicity :
1. pneumococcal meningitis (in children) 
2. otitis media , sinusitis .
3. lobar pneumonia spread through the respiratory tract from lung along tissue & lymphatic .




……………………………………………………………………………………..


Sixth Lecture



Neiseria
Normal commensally of respiratory tract .
Species :
1. Neiseria meningitidies
2. Neiseria gonorrhea
3. Neiseria catiralis

Neiseria meningitidies
G. CH. 
1. G-ve cocci arranged in pair .
2. non spore forming
3. aerobic
4. it require blood agar and 8-10 % CO2 .
Pathogenicity :
It cause cerebrospinal meningitides .

Treatment :
Penicillin , Gentamycin .

Neiseria gonorrhea
G. CH. 
1. G-ve , bean shaped diplococci .
2. aerobic
3. it require enriched media and 5-10 % CO2 .

Pathogenicity :
It cause gonorrhea and may cause pharangitis and conjunctivitis .

Treatment :
Penicillin , Tetracycline , and Sulphonamide .








Mycobacterium
The cell wall contain true wax , mycolic acid and glycolipids .
Classification :
A. Tubercule bacilli
1. Mycobacterium tuberculosis   ….(human)
2. Mycobacterium bovis   ….(bovine type)
3. Mycobacterium avium  ….(birds)
B. Leprea bacilli
1. Mycobacterium leprace

Mycobacterium tuberculosis
G. CH. 
1. acid fast positive bacilli
2. non capsulated
3. non spore forming
4. grow on special media (Lowenstein jonson media)

Rout of infection : 
1. Inhalation
2. Ingestion
3. skin

Pathogenicity :
1. Pulmonary tuberculosis .
2. Infection of kidney , liver , and bone .

Treatment :
Streptomycin , rifamicin , isoniazid , ethambutal .




………...................................................................................................................
Seven Lecture


Clostridium
Species :
1. Clostridium tetani
2. Clostridium perfringes
3. Clostridium botulinum

Clostridium tetani
G. CH. 
1. G+ve bacilli .
2. anaerobic
3. spore forming .

Toxins: 
1. Hemolysin (tetanolysin) : lysis RBC .
2. Neurotoxin (tetanospasmin) : cause muscle spasm .

Pathogenicity :
Tetanus which is caused by contamination of wound and the umbilical cord .

Treatment :
1. Tetanus antitoxin . 
2. Penicillin to prevent further toxin formation .

Clostridium perfringes (Clostridium welchii)
G. CH. 
1. G+ve bacilli .
2. anaerobic
3. spore forming .
4. capsulated .

Toxins & Pathogenicity : 
3. Enterotoxin is the major toxin responsible of human food poisoning .
4. β toxin it is a necrotizing agent and it induces hypertension .
5. α toxin which is responsible for toxemia in human gas gangrene .

Treatment :
3. surgical remove of necrotic (dead) muscles . 
4. increase CO2 concentration in the tissues
5. give antibiotics like penicillin and metronidazole  .


Clostridium botulinum
G. CH. 
1. G+ve bacilli .
2. anaerobic
3. spore forming .

Toxins: 
Neurotoxin .

Pathogenicity :
paralyzing disease botulism .

Treatment :
Cases of infant botulism can be treated with Botulism Immune Globulin Intravenous, which provides essential fluids and nutrients.










…………………………………………………………….…………………………..
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Eight Lecture 


Anthrax  bacilli
G. CH. 
1.G – ve bacilli  
2. occur in pairs or in short chains
2. non motile

Diagnosis : 
Examined of sputum , urine , fecas , blood in case of septicemia & deep layer of edematous area

Pathogenicity :
Anthrax is atypical zoonosis human acquired the disease from sick animals or articles & clothes manufactured from contaminated raw sheep skin ( coats , hate , in summer infection transmitted by blood – sucking insects

Treatment :
I.M . injection of anti anthrax globulin & uses of antibiotics & using of penicillin 
Tetracycline & streptomycin .

























Intestinal Bacteria  Types
G. CH. 
1. G - ve .
2. non motile .
3. non sporing .
Classification on action of lactose :
A. lactose fermentation
1. Escherichia coli ( E. coli) .
2. Klebsilla 
B. Late lactose fermentation :
1. Shigella soni
2. Paracolon
C. Non lactose fermentation
1. Salmonella 
2. Proteus
3. Brucella
Escherichia coli ( E. coli) :
G. CH. 
1.G – ve bacilli rod shaped
2. non capsulated 
3. Lives only in man and animals intestine 
4. lactose fermentation
5.motile
Media uses :
1. Nutrient agar (N. agar) : circular smooth colony
2. Macckonky agar : pink colony (lactose ferment )
3. Blood agar : β hemolysis (green metallic )
Toxins :
1. Enterotoxin
2. Hemolysin

Pathogenicity :
1. Urinary tract infection (U.T.I.)
2. Wound infection and abscess
3. Gastroenteritis : its occur in children during the summer cause vomiting and diarrhea .

Salmonella
1. Salmonella typhi                 cause Typhoid fever  
2. Salmonella paratyphi
3. Salmonella parahemolyticus          cause food poisoning 
4. Salmonella typhimurum
 
G. CH. 
1. G – ve .  
2. aerobic bacilli 
3. non lactose fermentation
4. motile
5. these bacteria resistance boiling & pasturation & heating at 60 c for 15 – 20 min. 

Media uses :
1. Blood agar : non hemolytic 
2. Macckonky agar : non lactose ferment 
3. Bismoth sulphate : black colony + H2S   
4. Tetra thionate broth : enriched media 

Salmonella typhi                 
Salmonella paratyphi

Pathogenicity :
1. This infection through injection the bacilli enter the body infect liver , spleen , lung when it enter the blood stream cause Bacteriamia .
2. Symptoms is headache , fever .

Shigella
Shigella dysentrae    ,    Sh. Sonni     , Sh. Boydii   
G. CH. 
1. G – ve .  
2. aerobic bacilli 
3. late lactose fermentation
4. non spore
5. non motile  
Media uses :
-Selenite-F broth
-XLD agar
 -DCA agar
- HE agar 
Pathogenicity :
Two-stage disease: 
· Early stage:  
· Watery diarrhea attributed to the enterotoxic activity of Shiga toxin following ingestion and noninvasive colonization, multiplication, and production of enterotoxin in the small intestine 
· Fever attributed to neurotoxic activity of toxin
· Second stage: 
· Adherence to and tissue invasion of large intestine with typical symptoms of dysentery 
· Cytotoxic activity of Shiga toxin increases severity 








……………………………………………………………………………………………
Nine Lecture 


Brucella
G. CH. 
1. G – ve coccobacilli.  
2. non motile
3. non sporulating
4.non toxigenic
5.non fermenting
6.facultative
Media uses :
1. Milk medium
2. Tryptose broth 
Diagnosis :
- Rose Bengal test (RBT) for screening; positive tests to be confirmed by one of the tests mentioned below under Confirmatory diagnosis below; 
- Standard agglutination test (SAT). 
Pathogenicity:
Brucellosis is an infectious disease caused by the bacteria of the genus Brucella. These bacteria are primarily passed among animals, and they cause disease in many different vertebrates. Various Brucella species affect sheep, goats, cattle, deer, elk, pigs, dogs, and several other animals. Humans become infected by coming in contact with animals
Treatment: 
Is there a treatment for brucellosis?
Yes, but treatment can be difficult. Doctors can prescribe effective antibiotics. Usually, doxycycline and rifampin are used in combination for 6 weeks to prevent reoccurring infection Depending on the timing of treatment and severity of illness, recovery may take a few weeks to several months. Mortality is low (<2%), and is usually associated with endocarditis

Bordetella
[image: ]
G. CH. 
1. G-ve coccobacilli 
2. obligate aerobes
3. motile 
Pathogenicity:
respiratory disease

Treatment
In mild infections, treatment is generally supportive because the disease can resolve on its own unless a secondary (subsequent) infection occurs. Precautionary antibiotics to prevent secondary infection may be prescribed. In severe cases, treatment may consist of administration of antibiotics, cough suppressants, and inhalant medications to help patients breathe more easily. When possible, a harness, rather than a collar, is recommended for leash walking of ill dogs. A traditional collar puts pressure on already sensitive and irritated tracheal tissues and can induce coughing episodes.

Vibrio cholera
G. CH. 
1. G – ve .  
2. comma shape 
3. bacilli
4. non ferment lactose 
5. ferment glucose 
6. aerobic

Media uses :
1. Blood agar : non hemolysis
2. Macckonky agar
3. Pepton alkaline water
4. T.C.B.S. : (its Thio Citrate Bromothymole Blue Sucrose) its widely use for Vibrio .
Toxins  :
Its endotoxin group A & B
Pathogenicity:
The human infected by ingested the bacteria with contamin food & multiply with produce toxins , incubation period 1-5 days , may reach to gill bladder & source there. The stool become rice water & results fluid body is loss with vomiting % pain.

Treponema
[image: ]
G. CH. 
1. G - ve.  
2. motile
3. slender spiral

Disease: Syphilis
Treatment : benzathine penicillin G .


Leptospira
[image: ]
G. CH. 
1. G - ve spiral
2. motile

Disease: yellow fever (leptospirosis) in kidney . 
Treatment :   Ampicillin , Azithromycin , Ceftriaxone , Doxycycline , Penicillin
…….................................................................................................................
Teen Lecture
    Food poisoning
Food poisoning is illness that results due to the consumption of food or drink which is contaminated with pathogenic bacteria, viruses, parasites, toxins (endotoxin or exotoxin ) or chemicals. Most people recover without the need for treatment. In most cases, the food that causes the illness has been contaminated by bacteria, such as salmonella or Escherichia coli, or a virus, such as the norovirus. The contamination of food can occur at any point beginning from growing, till processing and shipping of the product. Improper cooking of the food may also be the cause for contamination other cause can be when pathogens are transferred from one surface to another especially in case of ready-toeat foods or raw foods. Since these foods are not cooked before consumption, pathogens are not destroyed and ingesting them may lead to food poisoning. This is called cross-contamination. Thus the contamination of food may occur at any stage in the process from food 
 production to consumption.
 Symptoms
· Feeling unwell
· Vomiting 
· Diarrhea
· Stomach cramps
· Abdominal pain
· Loss of appetite
· High temperature of 38C
· Muscle pain
· Chills
 Causes
Food borne illness are usually infectious or toxic in nature and caused by bacteria ,viruses, parasites or chemical substances entering the body through contaminated food or water arise from improper handling, 
 preparation or storage of food.
 Most common organisms that cause food poisoning:
1. Bacteria 
 -Campylobacter jejuni   -Clostridium perfringens
  -Salmonella species (S. typhi).
  -Escherichia coli (E. coli ).
2. Viruses. 
3. Fungal (mycotoxin). 
4. Parasites.
 Diagnosis
 Generally detailed history including signs, symptoms and details of food intake are used to diagnose for the food poisoning. Symptoms may include pain in the abdomen, nausea, vomiting, diarrhoea, fever and signs and symptoms of dehydration (body does not have as much water 
 and fluids as it should)
 Stool test: Sometimes stool test is done for detecting bacteria or  parasites.
 General properties of microbes causing food poisoning :
 Types of microorganism           Periode time                             Disease time  1.Salmonella                                (6- 36) hours                             (1- 6 ) day
 2-Staphylococcus areuse .         ( 2- 6 ) hours                            (6 – 24) hours  3-Clostridium walchii               (8- 24) hours                             (24-48 ) hours
 4-Clostridium botulinum         (12-46)hours                             (1 – 3)days
 5-Vibrio parahaemolytica        (2- 48 ) h.                                    (2- 5 ) days
 6-E. coli                                       (12- 72 ) h.                                   (1-7 ) day
.........
..............................................................................................................................................................................................
Eleven Lecture
 contamination of hospita

Health-care activities protect and restore health and save lives. But what about the waste and by-products they generate 
Of the total amount of waste generated by health-care activities, about 85% is general, non-hazardous waste comparable to domestic waste. The remaining 15% is considered hazardous material that may be infectious, chemical or radioactive. 
Types of waste 
Waste and by-products cover a diverse range of materials, as the following list illustrates: 
· Infectious waste: waste contaminated with blood and other bodily fluids (e.g. from discarded diagnostic samples), cultures and stocks of infectious agents from laboratory work (e.g. waste from autopsies and infected animals from laboratories), or waste from patients with infections (e.g. swabs, bandages and disposable medical devices) 
· Pathological waste: human tissues, organs or fluids, body parts and contaminated animal carcasses 
· Sharps waste: syringes, needles, disposable scalpels and blades, etc. 
· Chemical waste: for example solvents and reagents used for laboratory preparations, disinfectants, sterilants and heavy metals contained in medical devices (e.g. mercury in broken thermometers) and batteries 
· Pharmaceutical waste: expired, unused and contaminated drugs and vaccines 
· Cytotoxic waste: waste containing substances with genotoxic properties (i.e. highly hazardous substances that are, mutagenic, teratogenic or carcinogenic), such as cytotoxic drugs used in cancer treatment and their metabolites 
· Radioactive waste: such as products contaminated by radionuclides including radioactive diagnostic material or radiotherapeutic materials 
· Non-hazardous or general waste: waste that does not pose any particular biological, chemical, radioactive or physical hazard. 
The major sources of health-care waste are: 
· hospitals and other health facilities 
· laboratories and research centres 
· mortuary and autopsy centres 
· animal research and testing laboratories 
· blood banks and collection services 
· nursing homes for the elderly 
High-income countries generate on average up to 0.5 kg of hazardous waste per hospital bed per day; while low-income countries generate on average 0.2 kg. However, health-care waste is often not separated into hazardous or non-hazardous wastes in low-income countries making the real quantity of hazardous waste much higher. 
Health risks 
Health-care waste contains potentially harmful microorganisms that can infect hospital patients, health workers and the general public. Other potential hazards may include drug-resistant microorganisms which spread from health facilities into the environment. 
Adverse health outcomes associated with health care waste and by-products also include:  sharps-inflicted injuries; 
· toxic exposure to pharmaceutical products, in particular, antibiotics and cytotoxic drugs released into the surrounding environment, and to substances such as mercury or dioxins, during the handling or incineration of health care wastes; 
· chemical burns arising in the context of disinfection, sterilization or waste treatment activities; 
· air pollution arising as a result of the release of particulate matter during medical waste incineration; 
· thermal injuries occurring in conjunction with open burning and the operation of medical waste incinerators; and  radiation burns. 
 …..............................................................................................................................
Twelve Lecture
 Viruses
 Virus are unicellular ultramicroscopic particles , containing either RNA or  DNA , reproducing inside living cells.
 Characters :- 
1. Do not possess cellular organization . 
2. Contain one type of nucleic acid either RNA or DNA never both. 
3. Lack enzymes necessary for protein and nucleic acid synthesis .
4. They multiply by complex process inside living cell called replication  not by binary fission .
5. They are unaffected by antimicrobial or antibiotic . 
6. They are sensitive for Interferon , which is chemical substances give  resistance to the immunity system .  Morphology :-
  size :-
Viruses are very widely in size . The largest virus among them is Pox viruses measuring about 300 nanomicrin . The smallest viruses are foot 
 and mouth virus measuring about 20 nanomicron.
 shape :-
Viruses are also widely in shape , some have characteristic shape like , Rabies virus have bullet shape , Pox virus have brick shape . Tobacco mosaic virus have rod shape , Influenza virus have spherical shape ,  Bacteriophage have head , neck and tail .


 Structure :-
 Virus have central Core of nucleic acid which is either RNA or DNA but never both Nuclic acid is covered by protein caot called Capsid which composed of number of subunits called nucleocapsid . Virion may be enveloped or non enveloped . Protein subunits may be seen as aprojecting on the curface of the envelop these are called  Peplomers .
 Some viral diseases
  1.Influenza virus .
  2.Mumps virus . 
 3.Small pox virus . 
 4.Measles virus .
  5.Poliomyelitis virus 
  6.Adies virus
 
thrteen Lecture



Parasitology
 Parasitology :- Is the science which deals with study of parasites.
Parasite : Is the organism that live in or on other organism (host) & depend on its host for obtain food, shelter or both. The parasite is 
 smaller in size than its host & from different genus
 Host: Is the organism that harbors the parasite & provides it with food.
 (Types of parasites)
1.Obligatory parasite: Is that parasite which completely adapted to  parasitic life & can not exist as free living.
2. Facultative parasite: Is that parasite which can live as a parasite or  able to be free living.
3. Accidental parasite: Is that parasite which normally occur or live in  certain host & exceptionally (accidentally) found in wrong host.
4. Permanent parasite: Is that parasite which live for all or the great part  of its parasitic life in the host.
5. Temporary parasite: that parasite which visit the host only for food  (eat & run). 
6. Endoparasite: Is that parasite which lives inside the body of the host. 
7. Ectoparasite: Is that parasite which lives outside the body of the  host(on the surface).
  (Kinds of hosts)
 Some parasites require only one host to complete their life cycle, but other  parasites require more than one host to complete their life cycle. 
1. Final (definitive) host: Is the host which harbors the adult or the sexually mature  reproducing stage of the parasite.
2. Intermediate host: It is the host which harbors any immature (developmental) forms of the parasite. Some parasites require more than one intermediate host to  complete their life cycle.
3. Reservoir host: It is the animal host which harbors the infective stage  of theparasite that can be transmitted to human.
 Parasite - host relationship
1. Parasitism: An obligatory association between two different organisms (parasite& host) in which one of them (parasite) is benefit & 
 the other (host) is harmfully affected such as pathogenic parasites.
2. Commensalism: Is a relation between two organisms in which one of them (the parasite) is benefit & the other (the host) is unaffected such 
 as non pathogenic parasites.
3. Mutualism:- Is the association between two organisms (parasite & host) in which both are benefit such as some flagellates in the gut of 
 termite.
Scientific name: -consist of two words, the first is the name of genus 
(start with a capital letter) & the second is the name of species (start  with a small letter) & both are underlined.
Common name : - A general name refers to shape or place ex:(tape  worm, pin worm)
Geographical distribution : - The geographical areas in which the  parasite is endemic or found.
Habitat : - Is the organ (place)in which the parasite found or live in the  body of its host.
Infective stage: Is the stage of the parasite which can infect the human  or the host.
Mode of infection: Is the process by means the infective stage of the  parasite invade (enters or infected) the human body.
 Auto-Infection : - It is a self infection of the host with the parasite.
Retro – infection : It is a form of auto infection in which the larvae hatches near the anus and migrate back to the large intestine to develop  in to adult.
Life cycle : - It is the different developmental stages of the parasite to complete one generation. life cycle starts with a certain stage & ends at 
 the same stage. ex: ova → larvae → adult.
a. Direct Life cycle :- In which the parasite require only one host to 
 complete its life cycle ex: Entamoeba histolytica.
b. Indirect Life cycle: In which the parasite require more than one host 
 to completed its life cycle ex: Leishmania tropica
 
Fourteen  Lecture
 
 The Fungi
Fungi are eukaryotic organisms that include microorganisms such as yeasts, moulds and mushrooms. These organisms are classified under 
 kingdom fungi.
The organisms found in Kingdom fungi contain a cell wall and are omnipresent. They are classified as heterotrophs among the living 
 organisms.
 Structure of Fungi
 [image: ]
 The structure of fungi can be explained in the following points:
1. Almost all the fungi have a filamentous structure except the  yeast cells.
2. They can be either single-celled or multicellular organisms.
3. Fungi consist of long thread-like structures known as hyphae. 
 These hyphae together form a mesh-like structure called mycelium
4. Fungi possess a cell wall which is made up of chitin and  polysaccharides
5. The cell wall comprises a protoplast, which is differentiated into other cell parts such as cell membrane, cytoplasm, cell organelles  and nuclei
6. The nucleus is dense, clear, with chromatin threads. The  nucleus is surrounded by a nuclear membrane
 Characteristics of Fungi
 Following are the important characteristics of fungi:
1. Fungi are eukaryotic, non-vascular, non-motile and heterotrophic organisms. 
2. They may be unicellular or filamentous. 
3. They reproduce by means of spores. 
4. Fungi exhibit the phenomenon of alternation of generation. 
5. Fungi lack chlorophyll and hence cannot perform photosynthesis. 
6. Fungi store their food in the form of starch. 
7. Biosynthesis of chitin occurs in fungi. 
8. The nuclei of the fungi are very small. 
9. The fungi have no embryonic stage. They develop from the spores. 
10. The mode of reproduction is sexual or asexual. 
11. Some fungi are parasitic and can infect the host. 
12. Fungi produce a chemical called pheromone which leads to sexual reproduction in fungi. 
13. Examples include mushrooms, moulds and yeast 
Classification of Fungi 
Kingdom Fungi are classified based on different modes. The different classification of fungi is as follows: 
Based on Mode of nutrition 
On the basis of nutrition, kingdom fungi can be classified into 3  groups. 
1. Saprophytic – The fungi obtain their nutrition by feeding on dead organic substances. 
Examples: Rhizopus, Penicillium and Aspergillus. 
2. Parasitic – The fungi obtain their nutrition by living on other living organisms (plants or animals) and absorb nutrients from their host. Examples: Taphrina and Puccinia. 
3. Symbiotic – These fungi live by having an interdependent relationship with other species in which both are mutually benefited. Examples: Lichens and mycorrhiza. Lichens are the symbiotic association between algae and fungi. Here both algae and fungi are mutually benefited as fungi provide shelter for algae and in reverse algae synthesis carbohydrates for fungi. Mycorrhiza is the symbiotic association present between fungi and plants. Fungi improve nutrient uptake by plants, whereas, plants provides organic molecules like sugar to the fungus.
Based on Spore Formation 



Kingdom Fungi are classified into the following based on the formation of spores: 
1. Zygomycetes – These are formed by the fusion of two different cells. The sexual spores are known as zygospores, while the asexual spores are known as sporangiospores. The hyphae are without the septa. Example – Mucor. 
2. Ascomycetes – They are also called sac fungi. They can be coprophilous, decomposers, parasitic or saprophytic. The sexual spores are called ascospores. Asexual reproduction occurs by conidiospores. Example – Saccharomyces. 
3. Basidiomycetes – Mushrooms are the most commonly found basidiomycetes and mostly live as parasites. Sexual reproduction occurs by basidiospores. Asexual reproduction occurs by conidia, budding or fragmentation. Example Agaricus. 
4. Deuteromycetes – They are otherwise called imperfect fungi as they do not follow the regular reproduction cycle as the other fungi. They do not reproduce sexually. Asexual reproduction occurs by conidia. Example – Trichoderma. 
Uses of Fungi 
Fungi are one of the most important groups of organisms on the planet as they play a vital role in the biosphere and have great economic importance on account of both their benefits and harmful effects. 
Following are some of the important uses of fungi: 
1. Recycling – They play a major role in recycling the dead and decayed matter. 
2. Food – The mushrooms species which are cultured are edible and are used as food by humans. 
3. Medicines – There are many fungi that are used to produce antibiotics and to control diseases in humans and animals. 
Penicillin antibiotic is derived from a common fungus called Penicillium. 
4. Biocontrol Agents – Fungi are involved in exploiting insects, other small worms and help in controlling pests. Spores of fungi are used as a spray on crops. 
5. Food spoilage – Fungi play a major role in recycling organic material and are also responsible for major spoilage and economic losses of stored food 
Examples of Fungi  
Following are the common examples of fungi: 
· Yeast 
· Mushrooms 
· Moulds 
· Truffles
.............................................................................................................................
Fifteen Lecture
Types of Fungal Diseases 

Most common fungal diseases 
1. Fungal Nail Infections: Fungal nail infections, also known as 
“onychomycosis,” are very common. They may affect up to 14% of the general population. Fungal toenail infections are more common than fungal fingernail infections 
2. Candida infections of the mouth, throat, and esophagus: 
Candidasis is an infection caused by a yeast (a type of fungus) called Candida. Candida normally lives on the skin and inside the body, in places such as the mouth, throat, gut, and vagina, without causing any problems.1 Sometimes, Candida can multiply and cause an infection if the environment inside the mouth, throat, or esophagus changes in a way that encourages fungal growth. 
Fungal diseases that affect people who live in or travel to certain areas: 
1. Aspergillosis: Aspergillosis is an infection caused by Aspergillus, a common mold (a type of fungus) that lives indoors and outdoors. Most people breathe in Aspergillus spores every day without getting sick. However, people with weakened immune systems or lung diseases are at a higher risk of developing health problems due to Aspergillus. The types of health problems caused by Aspergillus include allergic reactions, lung infections, and infections in other organs. 
2. Invasive Candidiasis: Invasive candidiasis is an infection caused by a yeast (a type of fungus) called Candida. Unlike Candida infections in the mouth and throat (also called “thrush”) or vaginal “yeast infections,” invasive candidiasis is a serious infection that can affect the blood, heart, brain, eyes, bones, and other parts of the body. Candidemia, a bloodstream infection with Candida, is a common infection in hospitalized patients. 
3. Mucormycosis: Mucormycosis (previously called zygomycosis) is a serious but rare fungal infection caused by a group of molds called mucormycetes. These molds live throughout the environment. Mucormycosis mainly affects people who have health problems or take medicines that lower the body’s ability to fight germs and sickness. It most commonly affects the sinuses or the lungs after inhaling fungal spores from the air. It can also occur on the skin after a cut, burn, or other type of skin injury. 
4. Talaromycosis (formerly Penicilliosis): Talaromycosis is an infection caused by the fungus Talaromyces marneffei. The name of the fungus and the name of the infection have changed. T. marneffei used to be called Penicillium marneffei, and talaromycosis used to be called penicilliosis. Talaromycosis only affects people who live in or visit Southeast Asia, southern China, or eastern India. Most people who get talaromycosis have a medical condition that weakens their immune system, such as HIV/AIDS, or another condition that lowers the body’s ability to fight germs and sickness.  
5. C. neoformans Infection: Cryptococcus neoformans is a fungus that lives in the environment throughout the world. People can become infected with C. neoformans after breathing in the microscopic fungus, although most people who are exposed to the fungus never get sick from it. C. neoformans infections are rare in people who are otherwise healthy; most cases occur in people who have weakened immune systems, particularly those who have advanced HIV/AIDS 
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