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Microbiology diagnosis of zoonotic infections (brucellosis, anthrax, 

listeriosis, plague, tularemia) 

FACULTY: General Medicine

SUBJECT: Medical microbiology - 2



Discussed questions:

1. Zoonotic infections and their characteristics
2. Understanding of particularly dangerous infections, rules for working with their agents.
3. Morpho-biological characteristics of Brucella. Pathogenicity factors of Brucella, pathogenesis and clinical
manifestations of brucellosis. Microbiological diagnosis of brucellosis. Diagnostic value of tests used in the serological
method (approximate agglutination, Wright's reaction, Coombs' reaction, etc.). Specific treatment and prevention of
brucellosis.
4. Understanding of bacteria from the genus Bacillus. Morpho-biological characteristics of antrax pathogens.
Pathogenicity factors of B.anthrachis. Pathogenesis and clinical manifestations of antrax, microbiological diagnosis,
specific treatment and prevention.
5. The causative agent of listeriosis - Listeria monocytogenes, its morpho-biological characteristics, ecology.
Pathogenesis and clinical manifestations of listeriosis, the role of listeria in neonatal pathology. Microbiological diagnosis
of listeriosis.
6. Yersinia genus. Plague - Yersinia pestis, its morpho-biological characteristics, pathogenicity factors. Pathogenesis and
clinical manifestations of plague. Microbiological diagnosis, specific treatment and prevention of plague. The causative
agents of intestinal yersiniosis - Y.enterocolitica and Y.pseudotuberculosis, their morpho-biological characteristics,
pathogenesis and clinical manifestations, microbiological diagnosis
7. Morpho-biological characteristics of tularemia agents, pathogenicity factors. Pathogenesis and clinical manifestations
of tularemia, microbiological diagnosis, specific treatment and prevention by serological, biological, skin-allergic and
emergency methods.



Purpose of the lesson: 

• To inform the students with the morpho-biological characteristics of the causative

agents of brucellosis, black sore, listeriosis, plague and tularemia, the

characteristics of the diseases they cause, microbiological diagnostic methods,

specific treatment and prevention principles.



Zoonotic infections and their characteristics

• Zoonotic infections are a group of infectious and parasitic diseases whose

causative agents are transmitted from animals to humans. The causative agents of

zoonoses are protozoa, viruses, bacteria, fungi, helminths, parasitic mites.

• Zoonoses such as brucellosis, anthrax, listeriosis, plague, and tularemia are

transmitted from sick animals to humans in a variety of ways. Humans have a non-

specific host for the causative agents of zoonoses. The human body becomes a

biological dead end for these pathogens and cannot be a reservoir.



Understanding of particularly dangerous infections, rules of working 
with their causative agents:

• Particularly dangerous infections are infectious diseases with a high

epidemiological risk. Such infections have a severe clinical course and high

lethality. These include cholera, plague, tularemia, anthrax, brucellosis, yellow

fever, hemorrhagic fevers (Ebola, Marburg, Lassa, etc.).

• Examination of the causative agents of particularly dangerous infections is carried

out in a special regime laboratory with strict adherence to safety rules.







The procedure for working in a special regime laboratory



Brucellaceae - Taxonomy

• (Domain): Bacteriae

• (Kingdom): Pseudomanadota

• (Class): Alphaproteobacteria

• (Order): Hyphomicrobiales

• (Family): Brucellaceae

• (Genus): Brucella













































































Rose bengal test

The tested serum (0.03 ml) is mixed with an equal volume of antigen on a glass plate.
After four minutes, agglutination is observed.
The reaction is considered positive when there is a visible precipitate.









Bacillaceae – Taxonomy 

• (Domain): Bacteria

• (Kingdom): Bacillota

• (Class): Bacilli

• (Order): Bacillales

• (Family): Bacillaceae

• (Genus): Bacillus



Bacillus – Taxonomy 



Antrax









CULTURAL CHARECTERISTICS



Differentiation of bacteria from the Bacillus genus













Pathogenesis 





















Listeriaceae - TAXONOMY

• (Domain): Bakteriyalar

• (Kingdom): Bacillota

• (Class): Bacilli

• (Order): Bacillales

• (Family): Listeriaceae

• (Genus): Listeria

• (Species):   L.monocytogenes











Mode of transmission



Listeria monocytogenes  
mechanism of transfer from one cell to another



Listeria monocytogenes - schematic illustration and electron micrographs of the life cycle



Pathogenesis 





























Yersiniaceae - TAXONOMY 





Yersinia pestis
morpho-biological characteristics

1-2x0.4-0.7 μm in size, non-motile, non-spore-forming, ovoid Gram-negative rod-shaped

bacteria. Forms a delicate capsule. They are polymorphic. Since the cytoplasm is unevenly

distributed, it is stained more intensively in the ends. This is called bipolar staining.

Yersinia pestis



Yersinia pestis
cultural characteristics

• It is a facultative anaerobe.

• They develop in normal nutrient

environment. Casein medium and blood clot

hydrolyzate are selective media for them.

• In a solid nutrient environment, it forms an

uneven colony. Virulent bacteria form R-

colonies resembling a "handkerchief with

bordered edges", and weakly virulent ones

form smooth S-colonies.
Yersinia pestis



Yersinia pestis
cultural characteristics

• When growing in a liquid nutrient medium, it forms crusts on the surface of the broth,

and flakes inside. Later, threads reminiscent of stalactites are observed from the surface of

the broth to the inside.

stalaktit































Diagnosis of plague is carried out in a special laboratory.



















Francisellaceae - TAXONOMY

• (Domain): Bacteria

• (Kingdom): Pseudomanadota

• (Class): Gammaproteobacteria

• (Order): Thiotrichales

• (Family): Francisellaceae

• (Genus): Francisella

• (Species):    F.tularensis







Francisella tularensis - biochemical activity



















Clinical manifestations of tularemia 
(bubonic, oropharyngeal, ulceroglandular, oculoglandular forms)
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