
Rickettsiales and 

Chlamydiales 



Rickettsiales 

• Minute obligate intracellular Gram negative 
bacteria 

 

• Rods or coccobacilli 

 

• Variable size 0.3-0.6 micron 

 

• Non-motile 

 

• Aerobic , divide by binary fission 

• Cell wall similar to Gram negative bacteria but in 
anaplasmatacea have cells bound by two-layer 
membrane 

 



General features 

• Stain poorly with basic dyes 

 

• Stain well with Giemsa and oyher Romanowsky 
stains 

 

• Most require living cells for propagation 

 

• Cultured commonly in fertile eggs, or in tissue 
cultures 

 

• Haemobartonella felis not yet propagated in vitro 



Key points 
 • Minute, non-motile Gram-negative bacteria  Obligate intracellular 

pathogens, replicating only in cells 

• Demonstrated in blood smears by Romanowsky stains 

• Host specificity and tropism for particular cell types evident 

• * Extracellular survival brief for most members apart from 
Coxiella burnetii 

• Cause systemic diseases, mainly arthropod borne, in humans and 
animals 

• Rickettsiaceae 

• --cell walls often contain peptidoglycan 

• --cultured in specific cell lines or in fertile eggs 

• -tropism for vascular endothelium or leukocytes 

• m Anaplasmataceae 

• -lack cell walls, possess cell membranes 

• -have not been cultured in vitro 

• --tropism for erythrocytes 



General features 

• They are parasites of arthopods, 
replicating in cells of gut 

 

• Passed transovarially or transtadially in 
ticks and mites 

 

• Labile outside the host except Coxiella 
brunetti (resistant due to spores) 

 

 





Various Rickettsiales of veterinary significance  





Lab diagnosis 

• Specimen 
− Vary with disease, may include 

− 1. unclotted blood 

− 2. affected tissue like brain (heart water) 

− 3. paired serum 

 

• Direct microscopy 

• Poorly stain with Gram stain 

• Giemsa and other Romanowsky stains like 
Giemenez, Machiavello and leishman used 

• FAT staining for blood and tissue smears 
 





Leishman-stained 

blood smear from a cat 

with Haemobatonella 

felis 

Ehrlichia risticii in 

mouse macrophages 

(FAT, X1000) 



Isolation and cultivation 

• Often difficult 

• Rochalimaea will grow on inert media but other 
Rickettsiales require living cells for replication 

 

• Yolk sac of chick embryos, cell cultures or lab 
animals 

 

• Identification 

• Based on animal species, clinical signs and 
demonstration of organism in stained blood or 
tissue smears and by specific serological tests 



• Serological tests  

• Q fever 

• Weil felix reaction 



Chlamydiales 

• Order Chlamydiales consist of one family 
Chlamydiaceae with one genus Chlamydia 

 

• Posses cell wall similar to Gram negative but lack 
muramic acid 

 

• Obligate intracellular parasites with requirement 
of high energy compounds like ATP 

 

• Also called energy parasites 

 

• Developmental cycle consist alternating, 
morphologically distinct, infectious and 
reproductive forms 

 



• Elementary body is  small (200-300 nm), 
infectious and represents extracellular form of 
organism 

• EB enters cell by endocytosis and differentiates 
into larger non-infectious but metabolically active 
reticulate body inside an expanding vacoule 

 

• RB multiply by Binary fission producing further 
RBs 

 

• At present only two species are recognised 
− C. trachomatis 

− C. psittaci 



Key points 
 • Spherical intracellular bacteria with unique 

   developmental cycle 

• Appropriate staining procedures include the 
modified Ziehl-Neelsen and Giemsa methods 

• Unable to synthesize ATP and replicate only in 
living cells 

• Cell walls lack peptidoglycan but contain genus-
specific lipopolysaccharide 

•  Species vary in virulence for particular hosts; 
some strains are associated with specific diseases 
in domestic animals 

• Produce respiratory, enteric, plural and 
reproductive tract diseases in animals and 
humans 







Lab diagnosis 

• SPECIMEN 

• Abortion- 
− stained smear from affected cotyledons/vaginal 

swabs/wet surface of aborted fetus 

− Pieces of cotyledon/ foetal liver/ lung 

• Polyarthitis- 
− aspirated synovial fluid 

• Conjuctivitis- 
− conjuctival swab 

• Systemic infection- 
− samples of lung, liver and spleen 

 



Isolation and cultivation 

• Mouse inoculation 

 

• Inoculation of embryonated eggs(6-7days) via 
yolk sac route 

 

• Cell culture-McCoy, baby hamster kidney-21, 
L929 and Vero 

• Serology 
− CFT 

− ElISA 

− Indirect FAT 

 





THE END 


