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Lesson  2.

Microbiology diagnosis of diseases, caused by Gram negative cocci 

(meningococci, gonococci) and opportunistic bacteria (klebsiella, proteus, 

acinetobacter, pseudomonas) 

FACULTY: General Medicine

SUBJECT: Medical microbiology - 2



Discussed questions:
1. Classification of gram-negative cocci

2. Meningococci, morpho-biological characteristics, pathogenicity factors and diseases caused by it.

3. Methods of microbiological diagnosis of meningococcal infections.

4. Specific treatment and prevention of meningococcal infections.

5. Gonococci, morpho-biological characteristics, pathogenicity factors and diseases caused by them.

6. Microbiological diagnosis of acute and chronic gonorrhea.

7. Treatment and prevention of gonorrhea.

8. General characteristics of opportunistic bacteria, main representatives. Their role in the occurrence of
purulent-inflammatory diseases and nosocomial infections.

9. Klebsiella genus, species, morpho-biological characteristics, pathogenicity factors, diseases caused by it and
their microbiological diagnosis.

10. Proteus genus, species, morpho-biological characteristics, pathogenicity factors, diseases caused by it and
their microbiological diagnosis

11. Acinetobacter genus, morpho-biological characteristics, pathogenicity factors, diseases caused by it and their
microbiological diagnosis

12. Morpho-biological characteristics of Pseudomonas aeruginosa, pathogenicity factors, diseases caused by it
and their microbiological diagnosis.



Purpose of the lesson: 

• To inform students about the main characteristics of pathogenic neisseria

(meningococci and gonococci), their role in the occurrence of diseases, to

familiarize them with microbiological diagnostic methods, specific principles of

prevention and treatment of these diseases. To acquaint students with the main

characteristics of some opportunistic bacteria (klebsiella, proteus, acinetobacter,

pseudomonas), microbiological diagnosis of diseases caused by them, specific

treatment and prevention principles.





Neisseria – Taxonomy

• (Domain): Bacteria

• (Kingdom): Pseudomonadota

• (Class): Betaproteobacteria

• (Order): Neisseriales

• (Family): Neisseriaceae

• (Genus): Neisseria

N. animalis
N. animaloris
N. bacilliformis
N. canis
N. cinerea
N. dentiae
N. elongata
N. flava
N. flavescens
N. gonorrhoeae
N. iguanae
N. lactamica
N. macacae

N. meningitidis
N. mucosa
N. oralis
N. perflava
N. pharyngis
N. polysaccharea
N. shayeganii
N. sicca
N. subflava
N. wadsworthii
N. weaveri
N. zoodegmatis







N.meningitidis
Blood agar
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Pneumonia

Blood vessel infection

Meningitis Meningitis + Meningococcemia

meningococcemia

Pathogenesis of meningococcal infections





Pathogenesis of cerebrospinal meningitis







Meningitis







Meningitis – clinical features

Pulled trigger position (sleeping form)
(the head of the patient lying on his side is pulled back, his legs 
are bent at the knee and hip joints and pressed to the stomach)



Epidemic cerebrospinal meningitis (purulent meningitis)



Meningococcemia
(rashes)



Microbiological diagnostics:

Pathological material:

• cerebrospinal fluid (CSF)

• blood

• nasopharyngeal mucus

• punctate from rash element



Collection of cerebrospinal fluid
(lumbar puncture)







Meningococcemia









N. meningitidis – cultural identification















Neisseria gonorrhoeae
(smear from urethral discharge) 















Gonococci - virulence factors















Treatment and prevention

• Treatment - beta-lactamase-resistant cephalosporins (ceftriaxone), new

generation macrolides (azithromycin) are used.

• Specific treatment - antibiotic therapy in chronic complicated gonorrhea is

carried out against the background of specific (gonovaxin) or non-specific

(pyrogenal) immunotherapy.

• There is no specific prevention.



Microbiology diagnosis of diseases, caused by 

opportunistic bacteria (klebsiella, proteus, 

acinetobacter, pseudomonas) 



Klebsiella spp.



Klebsiella

• K. pneumoniae
• K. quasipneumoniae
• K.variicola
• K. quasivariicola
• K. africana

• K. indica, 
• K. terrigena, 
• K. spallanzanii, 
• K. huaxiensis, 
• K. oxytoca, 
• K. grimontii, 
• K. pasteurii
• K. michiganensis

Others
K. pneumoniae complex 

(KpSC):









Identification of Klebsiella bacteria (positive urease test)



K.pneumoniae ssp. K.oxytoca

(-) (+)

Identification of Klebsiella bacteria (indole test)



VİRULENCE FACTORS

























K.rhinoscleromatis





• (Domain): Bacteria

• (Kingdom): Proteobacteria

• (Class): Gammaproteobacteria

• (Order): Enterobacteriales

• (Family): Enterobacteriaceae

• (Genus): Proteus

• (Species): P.vulgaris, P.mirabilis 

PROTEUS - Taxonomy







































Pseudomonas – Taxonomy

• (Kingdom): Bacteria

• (Class): Gammaproteobacteria

• (Order): Pseudomonadales

• (Family): Pseudomonadaceae

• (Genus): Pseudomonas

• (Species): P.aeruginosa,

P.fluorescens,

P.putida, P.cepacia, P.stutzeri,

P.maltophilia, P.putrefaciens.



































Nosocomial infection (healthcare-associated infections (HAI))

• P.aeruginosa is the second most common etiological agent of nosocomial

infections. It is considered the main causative agent of burn wound infections. It is

the third most common etiological factor in hospital-acquired pneumonias.

• Invasive manipulations, instruments used in intensive care units, patients with

immunodeficiency, hands of hospital workers, surgical and medical waste,

antiseptic solutions, cleaning solutions of contact lenses play an important role in

the epidemiology of this microorganism.



Pseudomonas aeruginosa 



Pseudomonas aeruginosa - wound infection



Pseudomonas aeruginosa («ecthyma gangrenosa»)









Acinetobacter



Acinetobacter  
Morphological characteristics:

• Acinetobacter are Gram negative, cocci. In smears made from

pathological materials, as well as from colonies developing in solid

nutrient media, it is located as a diplococci and resembles neisseria.

Sometimes they can be thick, short, polymorphous, 1.5-2.5 µm long, in

the shape of a rod. In smears, they are found in mixed states, sometimes

in the form of short chains. They are non-motile, they do not form spores.

They have piles. They can form a capsule.



Acinetobacter  
(Gram stain, x100)



Acinetobacter  
cultural characteristics:

• They are obligate aerobes. They grow in normal nutrient media with neutral pH,
at 30-350C. Small, glistening colonies on solid nutrient media, sometimes forming
a zone of alpha-hemolysis on blood agar.

Acinetobacter spp.  (Blood agar) 



Acinetobacter
biochemical properties:

• Biochemical activity is weak.

• It does not break down polysaccharides, some species

ferment monosaccharides with acid formation, which

allows them to be separated into species. They do not

form indole and hydrogen sulfide.



Acinetobacter  

• Acinetobacter is widespread in the environment - soil and water. They are

included in the normal human microflora, they are found as commensals in the

skin of healthy people, in the mucous membrane of the nasopharynx.

Acinetobacter baumannii and A.johnsonii species cause nosocomial infections.

Among the causative agents of nosocomial infections, acinetobacter, which ranks

second after pseudomonads, causes sepsis, peritonitis, endocarditis, wound and

burn infections, especially in children and middle-aged people. It is found in the

mucous membranes of the urogenital and respiratory tracts, in lesions of the skin

surface. Infections are mainly observed in immunocompromised individuals.



The risk group includes:

• Acinetobacter infections usually occur in people in health care settings. People
most at risk include patients in hospitals, especially:

• those in breathing apparatus (ventilators).

• those with a catheter

• those with open wounds from surgery

• those in intensive care units

• long hospital stays

• people with weakened immunity, chronic lung disease or diabetes



Acinetobacter 
microbiological diagnostics

• Materials such as blood, pus, and wound contents are used for examination.

• Identification of the culture is carried out based on its biochemical properties.

Acinetobacter obtained in meningitis and sepsis should be differentiated from

N.meningitidis and acinetobacter obtained from female genitalia should be

distinguished from N.gonorrheae. Unlike Neisseria, Acinetobacter are oxidase

negative.



Acinetobacter 
treatment 

• As Acinetobacter isolates are quite resistant to antibiotics, treatment is carried out

taking into account the sensitivity to antibiotics. Acinetobacter are usually

sensitive to gentamicin, amikacin, tobramycin, III generation cephalosporins.

• Carbapenem-resistant Acinetobacter is usually multidrug resistant.
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