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Lesson  9.

Microbiology diagnosis of diseases, caused by 

Spirochetes and Rickettsiae

FACULTY: General Medicine

SUBJECT: Medical microbiology - 2



Discussed questions:
1. Pathogenic spirochetes. General characteristics, classification.

- Treponemas. The causative agent of syphilis, morpho-biological characteristics, antigen structure, pathogenicity factors, pathogenesis. The

causative agents of syphilis-like diseases (frambezia, pinta). Microbiological diagnostics: microscopic and serological methods (research of

treponemal and non-treponemal antibodies (RPR, DIFR, TPHA, etc.) and their diagnostic significance. Principles of treatment of syphilis.

- Borrelia. The causative agents, morpho-biological characteristics, pathogenicity factors, pathogenesis. Microbiological diagnosis. The

causative agent of Lyme disease, the pathogenesis of the disease. Microbiological diagnosis.

- Leptospirosis causative agent, morpho-biological characteristics, classification. Source of infection, ways of infection, pathogenesis,

microbiological diagnosis, principles of specific treatment and prevention.

2. Pathogenic rickettsiae, morpho-biological characteristics. Classification of rickettsioses.

- Causes of typhus group (Rickettsia prowazekii, Rickettsia typhi), virulence factors, pathogenesis and microbiological diagnosis. Principles of

specific treatment and prevention.

- Pathogenesis and microbiological diagnosis of diseases caused by spotted fever group rickettsiae (rocky mountain spotted fever - R.rickettsii,

Marseille fever - R.conorii, flower-like rickettsiosis - R.akari, North Asian tick-borne rickettsiosis - R.sibirica).

- Orientia tsutsugamushi – Scrub typhus or Bush typhus, morpho-biological characteristics, pathogenesis and microbiological diagnosis.

- Genus Ehrlichia (monocytic ehrlichiosis – E.sennetsu, E.chaffeesis, granulocytic ehrlichiosis – E.ewingii, Anaplasma phagocytophilum),

morpho-biological characteristics, pathogenesis and microbiological diagnosis of the diseases they cause

- The causative agent of Q-fever (Coxiella burnetii), morpho-biological characteristics, pathogenesis and microbiological diagnosis.



Purpose of the lesson: 

• Students will learn the morpho-biological features of pathogenic spirochetes

(causitive agents of syphilis, relapsing fever, Lyme disease and leptospirosis) and

rickettsiae (causitive agents of spotted fever group diseases, scrub fever,

monocytic and granulocytic ehrlichiosis and Q-fever), disease pathogenesis,

microbiological to familiarize with the principles of diagnosis, specific treatment

and prevention.



SPIROCHETES

• Spirochetes (also spelled spirochetes) belong to a phylum of
distinctive diderm (double membrane) bacteria, most of which have
long, helically coiled (corkscrew-shaped) cells.

• Spirochetes are chemoheterotrophic in nature, with lengths between
5 and 250 µm and diameters around 0.1–0.6 µm.

• Spirochetes are distinguished from other bacterial phyla by the
location of their flagella, sometimes called axial filaments, which run
lengthwise between the bacterial inner membrane and outer
membrane in periplasmic space. These cause a twisting motion which
allows the spirochete to move about.











Treponema - Taxonomy

• (Domain): Bacteria

• (Kingdom): Spirochaetota

• (Class): Spirochaetia

• (Order): Spirochaetales

• (Family): Treponemataceae

• (Genus): Treponema

• (Species):  T.pallidum







Treponema pallidum

Giemsa stain Silver impregnation







Treponema pallidum 
dark field microscopy





Treponema pallidum
biochemical activity

▪ Reuter's strain of T.pallidum and other non-pathogenic strains:

• they form indole, hydrogen sulfide

• they melt the gelatin

• they break down glucose, galactose, sucrose, maltose, mannitol

• some strains lyse erythrocytes











































RPR test
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BEJEL

PİNTA

YAWS



Borreliaceae - Taxonomy

• (Domain): Bacteria

• (Kingdom): Spirochaetota

• (Class): Spirochaetia

• (Order): Spirochaetales

• (Family): Borreliaceae

• (Genus): Borrelia

• (Species): B.recurrentis, B.duttoni, B.persica,
B.burgdorferi etc.









BORRELIA 

















































Lyme disease (erythema migrans) 







































Rickettsiaceae - Taxonomy

• (Domain): Bacteria

• (Kingdom): Pseudomonadota

• (Class): Alphaproteobacteria

• (Order): Rickettsiales

• (Family): Rickettsiaceae

• (Genus): Rickettsieae, Orientia

• Növ (Species):  



Ehrlichiaceae - Taxonomy

• (Domain): Bacteria

• (Kingdom): Pseudomonadota

• (Class): Alphaproteobacteria

• (Order): Rickettsiales

• (Family): Ehrlichiaceae

• (Genus): Erlichia

• (Species):  





































Orientia tsutsugamushi 



Orientia tsutsugamushi 
Giemsa stain



ERLICHIOSIS 
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