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Microbiology is the study of microorganism, their role in the environement . Medical microbiology study  also their effect on the human body and together with infectology the ethiology, the principles and the treeatement of the infectional diseases.

Sub-sciences according to the pathogen:

1. Bacteriology - bacterias

2. Virology - viruses

3. Parasitology - worms, anthropods, protozoa

4. Mycology - fungi

Diagnostic methods:

1. Tissue culture cultivation - also caled bacteriology

2. Imunochemistry

3. Microscopy - direct, imunofluorescence, electron,....

4. Nucleotic acid´s diagnostic methods  - genetic engineering

5. Sensitivity to the antibiotics, resistence

Binomial nomenclature

Genus : Staphylococcus

Species: aureus, epidermidis

Mycobacterium - tuberculosis, leprae, Kansassi,...

M. tuberculosis, M.leprae....

Normal flora 

resident flora - S. epidermidis - skin


          E. coli - intestines


          Lactobacillus - vagina

Can be diminished by the use of antibiotics - overgrowing of yeast and pathogenic bacteria

oportunistic flora - normally living in organism, but in some special ocasions can became a patogen   - E. coli

transcient flora - periodically occurs in organism, but as patogen act just in some special locations - S. pneumoniae

Infectious disease - caused by microorganism or by it´s toxin

Factors of developement infectious disease:

1. Virulence - adaptability of the patogen to cause disease

2. Resistence of the host - body defence mechanismes against the patogen

Symptoms
- the changes in the body, indicating the illness - skin deteoriation, temperature, BP, P,....

Infection - clinical - symptomatic


  - subclinical - asymptomatic ......reservoirs - sources of 




infection ( typus, gonorhea, HIV inf.)

Course of infection disease

1. Incubation period - time from entry the pathogen to the organism and start of the symptoms

2. Prodromal period - non- specific symptoms - fatigue, headache, higher pulse rate,etc.

3. Invasion period - specific symptoms of illness

4. reconvalescense, post- infectional imunity

Types of the infection: local x systemic ( rhinitis x miliar TBC)



            acute x chronic (acute strats abruptly and also 




quickly finish, the chronic slowly   pregress in long 




time persisting disease.)

Bacteriemia - pathogens are circulating within the body - positive hemoculture

Nosocomial infection - " hospital disease" - Klebsiella, Legionella,








 S. aureus

                                 - endogenous - origin is in the patients body - 







E. coli

Epidemiology 

- study of the patterns and spread of disease within a population

epidemic disease - more than usual number of cases within the population - Hepatitis A, Influenza

endemic disease - expected within the population of certain region, in certain time and usual number of cases - Influenza, Malaria, Yellow fever

Pandemia - epidemia throughout the continents - Bubonic plague , cholera,  AIDS, syphyllis

Portals of entry:

a. eye - air, aerosols, watter -conjuctivitis

b. nose - air , aerosols - respiratory infections

c. mouth - drinks and food - GIT infections, hepatitis A

d. skin - wounds - air, ground, water, dirts...

e. bites of vectors - ticks - lyme borreliosis, encephalitis

f. urinary and reproductive tracts - poor hygiene, uncontroled sex






       mycotic infections,  STD

Portals of exit:

1. respiratory droplets - nose, mouth - RI

2. skin contact - lepra

3. blood - HIV, hepatitis B, CM

4. Feces - hepatitis A, typhus

5. Urine - STD, TBC

6. Reproductive tract - STD

7. Mother to child transmision - STD, toxoplasmosis, Herpes virus,...

Reservoirs of infection:

Humans - measles, whooping cough, syphillis, bacterial meningitis



neceserily to contact the sick person or carrier

Animals - zoonoses - Lyme disease, salmonelosis,toxoplasmosis, 




rabies

Spread of infection

Non - comunicable infections

- resident microorganism causes infection under specific conditions or non-resident pathogen, when enters the body.

Ex.: Tetanus, botulismus, urinary infection,...

Communicable infections 

- infection can be transmitted directly from host to host - by different ways of contact

Ex.:Respiratory infections, STD, lepra, herpetic infection, hepatitis,TBC...

Contagious infections 

- spread just by ussual skin contact or respiratory dropplets

 Ex.: Chickenpox, measles, influenza,...

Methods of control of microbes

Antiseptic agents - destroys bacteria and inhibit their growth on the skin surface

Ex. iodine, hydrogen peroxide, alcohol, peroxyacetic acid ,chlorhexidine, silver nitrate,...

Desinfecant agents - used for unanimal objects - floor, toalets, forniture, materials,...

bactericies - killing the bacterias

bacteriostatic - do not destroy them, but slow their growth and reproduction

Ex.Bleach  = Clorin, cresol = Lysol,

Sterilization

proces of destroing the living organismes

a. chemical - ethylenoxyd - platics

g. dry hot - hot air sterilizators - nonflamable materials

c. autoclave - steam under pressure sterilization - most of the equipement

d. ionizing radiation - gamma rays - dispossable mat., food,...

Public hygiene critical aspects:

1. Food - vacuation, pasteurization, packaging, freezing,...

2. Watter - cleaning systems, chlorinating,

3. Communal hygiene system 

4. Habitation standarts

5. Working environement hygiene and safety

The Pathogens

Bacteria

- unicelular organisms

Cell: celular membrane, single chromosom, watery cytoplasm

Shape groups:

1. coccus - sphere - a. staphylococcus - clusters (S. aureus)




     b. streptococcus - cains (S. pneumoniae)




     c. diplococcus - pairs ( N. gonorhoae )

2. bacillus - rod-shaped - (C. perfringens)

3. spirillum - curves or coils - (T.pallidum)

bacilles and spirilla can have flagellum ....flagellata

aerobic bacteria - reproduce hemselves ounly in the presence of oxygen 

anaerobic bacterias - reproduce themselves ounly without the presence of oxygen (Cl. perfringens)

Staining

Gram positive - G+ (poz.)- blue - streptococus

Gram negative -G-(neg.) -  red, pink - E.colli

First step of identification

Toxin production

neurotoxins - botulism, tetanus

toxin causing diarhea - cholera

endotoxins - G - bacterias - circulatory shock

Antibiotic therapy

chemical agents for treatment of bacterial infections

- they inhibit or the reproduction of the bacteria or they dirrectly attack any bacterial organell or chemical reaction, necessary for survival of the bacteria.

Bacteriostatic antibiotics - they do not kill directly the bacteria, but inhibit their reproduction and spreading - t.ex. Erythromycin

Bacteriocid antibiotics - they directly effect the bacterias and kill them - penicillin, streptomycin, gentamycin

It is necessary to cure with certain concentration of the ATB in the blood for certain period - so dosage according to the pharmacology characteristic of the ATB:
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Potential toxicity for the body 

-every antibiotic

Gentamycin - ototoxicity, nephrotoxicity

Streptomycin ,neomycin- ototoxicity

Erythromycin  and others- platelets, WBC.RBC

Monitoring of the antibiotics - gentamycin, neomycin, vancomycin...

Bacterial Resistence 

- bacteria is producing the enzymes, which destroy the antibiotics or protect the cell from them

- typical if not killing all the bacterias in organism - not using the full dose of bacterias

or abuse of antibiotics!!!!  ("blind"therapy without culture and sensitivity testing)

Genus Staphylococcus

S. aureus

S. epidermidis

S. pyogenes

Genus Streptococcus

S. pneumonia

S. faecalis

Genus Neisseria

N. gonorrhoae

N. meningitidis

Genus Bacillus

B. anthracis

Genus Clostridium

C. perfringens

C. tetani

C. botulini

Genus Corynebacterium

C. dyphtheriae

Genus Listeria

L. monocytogenes

Genus Salmonela

S. typhi

S. paratyphi

S. enteritidis

Genus Shigella

Normal colon flora - E. colli, Seratia marcescens, Proteu vulgaris

Pseudomonas aeruginosa

Yersinia pestis

Francisella tularensis

Brucella

Haemophillis influensae

Bordetella pertussiss

Vibrio cholerae

Campylobacter - H. pylori

Legionella pneumophilla

Mycobacterium  tuberculosis

M. leprae

Treponema pallidum

Leptospira interrogans

Borrelia burgdorferri

Borrelia Vincenti

Rickettsia Prowazetski, typhi, rycketsii

obligate intracelular parazyte

Chlamydia trachomatis

dtto, STD

VIRUSES

uncellular organism, they need a host cell to reproduce themselves - obligate cell parazytes

DNA or RNA sorounded by protein membrane, no other organels!

They use the RNA and "bilding material" from the host cell.

The effect on the organism depends on waht cell are infected

Some viruses have special affinity to certain cells

t.ex. neurones - rabies, 

Trans-placentar transmission - rubella, chicken-pox (vattkoppor)

-blindness, ototoxicity, malformations...

"Sleeping viruses" - Herpetic infection

Tumor viruses - EB virus - Burkitt lymphoma




Pappiloma virus - CA cervicis uteri




    HIV virus - Kaposhi sarkoma

Antiviral therapy

difficult - agent must be able to enter the host cell, to implement in the structure of the virus and stop its replication without killing the host cell.

- mostly - selfdefensing system of human imunity, antiinflamatory response etc.

But sometimes the human imunity is not able to fight with it or is defect, than the antiviral treatement must be used.

Azidothymidin (zidovudine) - AZT - interfering the viral DNA synthesis - HIV inf.

Acyclovir - Zovirax - Herpes virus inf. control



CMV infections

Ribavirin - RS virus

Viruses:

Herpes simplex - type I. and II.

Herpes varicella zoster - chicken -pox

Cytomegalovirus - CMV

Epstein-Baarr virus - mononucleosis

Adenoviruses - ARI

Rhinoviruses - Common cold

Influenza viruses - Influenza

Measles virus - rubeola - measles (mässling)

Rubella virus - German measles

Mumps virus- mumps - parotic gland infection

Polio viruses - Polio

Rabies virus - rabies

Encephalitis viruses - encephalitis

Yellow fever virus - Yellow fever

Hepatitis viruses - A,B.C,D,E,(F)

Human immunodeficiency virus

Fungi

yeast - unicelular

molds, mushrooms - multicellular

Saprophytes - live on organic matter and decomposte it as nutrients

mycosis - pathogenic fungi, causing infections

Yeasts - 

"baking", beer yeasts,...

Candida albicans 

- resident flora in the mouth, vagina, skin, intestines,...

imunity deficieny , ATBtreatement, diabetics, nosocomial inf. - - mycosis

Tinea 

(ringworm)

-tinea pedis (athletes foot), superficial mycosis , circular with red edges and clear center

Systemic mycosis - very serious - imunity disorders, elderly, neonates,...

t.ex. cryptococcus meningitidis - AIDS

        systemic candidosis of neonates

       ICU patients
- diff. mycosis (aspergilosis)

Antifungal mediacations:

Local - creams and lotions - Nizoral (ketokonazol),Fluconazol






(Diflucan)






Griseofulvin (Grizin), Klotrimazol 






(Canesten),miconazol (Daktarin,






Mycosolon).

Systematic - 

Amphotericin B (Fungizone)(hepatotoxicity and nephrotoxicity)

Terbinafin hydrochlorid (Lamisil)

Fluconazol (Diflucan)

Microsporum,Trichophyton, Epidermophyton - tinea

Candiada albicans - yeast infections, skin, vaginal candidosis, mouth,urethra,oesophagus, CNS, bones, endocarditis

Cryptococcus neoformans - lungs, meningitis

Histoplasma capsulatum - "TBC"like pneumonia

Coccidioides - C.immitis  - skin, pneumonia

Aspergilus fumigatus,flavus,niger etc. - aspergilosis - profesional infections of RT

Protozoa

unicelular parazites, living or in the nature(water, mad...) or at the host

Entamoeba histolytica - amebic dysentery, cysts

Giardia lamblia - diarrhea

Plasmodium malarie - malaria

Pneumocystis carinii - pneumonia in imunodeficiency

Antiparazytal treatement;

Metronidazole, Furozolidone

Pentamydin - pneumonia

Worms - helmits

multicelullar parazites

Tapeworms - up to 3 m long, even longer

human mall intestines - head(scolex

segments (proglottis) - eggs in feces

-poorly cooked beef or pork

Pinworms - enterobius - perianal skin, iritation and itching, spreading by hand contact (little children)

Trichinella spiralis

-muscle infection and cysts,absceses, poorly cooked pork

Arthropods

ectoparazites - surface of the body

vectors of diseases

Mosquito - malaria(Anopheles), encephalitis,yellow fever

Flea -plaque,typhus, pestis

Body louse -typhus, tularemia, relapsing fever

Tick - Lyme boreliosis,Rocky mountain spotted fever,Tularemia

TseTse Fly - African sleeping sickness

Horse fly - tularemia

Sarcoptes scabiei - scabies, poor hygiene disease, itching,




underskin "tunels" between the fingers, afila or 




inquines

