
Practical Systematic 

Microorganisms 



Genus Brucella 

General charecteristics: 

  

 Brucella Sp. are gram negative , 

coccobacilli. 

 They are zoonotic, facultative 

intracellular organism   

 
 Brucella Sp. have predilection for organs 

rich in  erythritol ( atype of suger substitute 

produced from glucose by fermentation ) as 

placenta , uterus & epididymes.  



 Genus Brucella contains several 

species as : 

  Br. abortus (cattle) 

 Br. melitensis (goats and sheep) 

 Br. suis (pigs and rodents) 

 Br. canis (dogs) 

 Br. neotomae (desert wood rat) 

 Br. ovis (sheep) 

 (Br. maris) Brucella species of marine 

mammals 



 Morphology: 

 Brucella spp. are small (0.5-1.5μm), gram-

negative coccobacilli. They are non-motile, 

non-spore forming and non-capsulated. 

 With "Modified Ziehl-Neelsen" stain, 

Brucella spp. are stained red against a 

blue back ground (i.e. they are partially 

acid fast bacteria where resist 

decolorization with 0.5% acetic acid) and 

with "Koster" stain, they are stained 

orange red against a blue back ground. 

 



 Culture characteristics: 

 They are aerobic except Br. abortus and 

Br. ovis which are capnophilic require 5-

10% CO2 for growth 

 furthermore, growth of the other Brucella 

species is enhanced in an atmosphere of 

CO2.  

 Their growth is slow requiring 3 to 5 days 

at 35- 37 °C. 

 Brucella spp. are fastidious bacteria 

require 2-5% bovine or equine serum and 

glucose for growth. 

 





 Media of isolation : 

 They are isolated on enriched media as 

 brain-heart infusion agar, 

  tryptone soya agar, 

  blood agar,  

 or Columbia agar. 

Selective media of isolation : 

 Farrell’s medium is a selective media for 

isolation of Brucella where contains 

antibiotics suppress growth of the 

microorganisms other than Brucella.  



 These antibiotics are Polymyxin B 

sulphate, Bacitracin, Cycloheximide, 

Nalidixic acid, Nystatin and Vancomycin. 

Colonies : 

 Colonies of Brucella spp. are small, 

translucent, smooth colonies of pale honey 

color except those of B. ovis and B. canis 

(naturally rough species) where they are 

dull yellowish opaque.  

 On blood agar, Brucella colonies are 

pearly white and non-hemolytic.   

 







 Biochemical characterstics of Brucella 

species: 

• They are catalase and oxidase positive 

except B. ovis & B. neotomae. 

• They don’t ferment sugars. 

• All species are nitrate reduction test 

positive . 

 H2s production & Urease activity is variable 

 B. abortus, B. suis and B. neotomae only 

produce H2S. 

  They are urease positive except B. ovis but 

this positive result appears after variable time 

   

 



 Antigenic structure of Brucella 

species:- 

 B. abortus has 20 A: 1 M, B. melitensis 

has 1 A: 20 M while B. suis has 17.5 A: 

2.5 M. 

  Agglutination with mono-specific antisera 

(Anti-A and Anti-M) can be used for 

identification and differentiation of Brucella 

species. 

  

 

 



 Differentiation between Brucella 

species of veterinary importance: 

 Brucella species can be identified and 

differentiated by  

CO2 requirement for growth, 

 colonial morphology (S-R variation taken 

in consideration),  

 biochemical characters, 

 agglutination with mono-specific antisera 

(Anti-A and Anti-M),  

susceptibility to dyes (thionin and basic 

fuchsin) and susceptibility to phages. 
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 Diseases caused by Brucella spp.: 

oBrucellosis, 

o In cattle; called contagious or stormy 

abortion, bang’s disease 

o In horses : Fistulous Withers and Poll 

Evil 

o In human, Br. melitenesis, Br. abortus, 
Br. suis and Br. canis causes Malta 

fever/Undulant fever/Mediterranean 

fever.  



 Laboratory diagnosis of Brucellosis: 

I. Direct dignosis (detection of brucella 

Ag) 

1)  Sampling  

 Aborted fetus (stomach content, fetal 

membranes, fetal fluid),  uterine discharge 

from the recently aborted animal, semen, 

milk and blood.  

2)  Microscopical examination:see 

morphological aharecteristics   

 

 

 



 3)  Isolation and identification of 

causative agent: see cultural 

characteristics & and biochemical 

properties. 

4) Phage typing for identification of brucella 

species. 

 5)  Laboratory animal inoculation: 

 Inoculation of 2 male G. pigs S/C or I/P 

with the suspected culture. If the organism 

is Brucella, orchitis and epididymitis 

occurred within 3 weeks (Strauss's 

reaction). 

  



  6) demonstration of the organism in 

placenta & fetus of abortion cases by 

fluorescent antibody technique.   

 7)  Agglutination with mono-specific sera 

for identification of brucella species. 

   Procedures:  

 Preparing dense suspension of tested 

Brucella in 0. 5 % phenol saline and its 

heating at 60˚C for 1 hour. 

 Adding drop of the suspension to a drop of 

each mono-specific antisrum separately 

and its mixing and see agglutination within 

2 minute.  

 



   8) PCR for direct detection of brucella 

in sample.  

   9) Brucellin test ; Allergic test similar to 

tuberculin test.  

 



Laboratory diagnosis of Brucellosis 

(CONTINUE): 

II. Indirect diagnosis ( detection of 

brucella Ab ) : 

The most common  Serological test for 

detection of Brucella Abs in the suspected 

animal are: 

 1) Rose Bengal Test (RBT): 

 2) Buffered Acidified Plate Antigen 

(BAPA Test): 

 3) Milk Ring Test (MRT) or Abortus Bang 

Ring Test (ABRT): 

 



4) Standard/tube Agglutination Test 

(SAT). 

 

5) Complement Fixation Test (CFT): 

 

6) Enzyme Linked Immuno Sorbent 

Assay (ELISA): Reliable confirmatory test. 

 



 Serological tests used for diagnosis of 

Brucellosis in animals: 

  1) Rose Bengal Test (RBT): 

 Field screening test (together with BAPA 

test).       

  Procedure:- 

1) On white enamel plate, placing a drop (30 

μl) of serum then a drop (30 μl) of Rose 

Bengal Brucella antigen. 

 2) Mixing both drops with disposable stirring 

stick. 



 

3) Rotation the plate manually by hand for 4 

minutes. 

4) Reading the result exactly after the 4 

minutes. 

  

  Result:- 

   No agglutination = Negative result.    

   Any visible agglutination even slight = 

Positive results .     



 - Disadvantages:- 

 1) Give false positive result in case of 

vaccinated animals and if reading made 

after more than 4 minutes. 

 2) Give false negative result in case of 

recent infection, immediately after 

abortion and due to prozen phenomenon 

(occur where presence of very low or very 

high Abs or Ag).  

 

 



  2) Milk Ring Test (MRT) or Abortus Bang 

Ring Test (ABRT): 

  - Field screening test in dairy farms. 

 - It is either made on milk sample collected 

from individual animal or on a bulk tank 

milk sample. In case of tank milk sample, if 

it is positive, the cows are tested 

individually.  

 



 - Procedure:- 

  1) Mixing 1 ml of fresh milk with one drop 

of milk ring test coloured antigen (blue if 

stained with hematoxylin or red if stained 

with tetrazolium). 

  2) Incubation the mixture in water bath at 

37°C for 30-60 min. 

  Results: 

  1) Formation of coloured cream layer while 

the milk still white = positive. 

  2) If the cream layer and the milk column 

are colored = suspicious. 

  



  3) If the cream layer is white and the milk 

column is coloured = negative. 

 



  3) Standard/tube Agglutination Test 

(SAT). 

- Reliable tests but consumes time. 

   Procedure:- 

  1) Making a wide range of double fold 

dilutions of the serum with phenol saline 

solution (how?). 

  2) Adding constant amount of Brucella 

antigen in all test tubes. 

  3) Incubation at 37°C for 18-24 hour. 

  



 4) Reading the tubes for agglutination and 

record the titre (the last test where 

agglutination occurred). 

        - Result:- 

  1/40 & 1/80 are considered positive for 

cattle & sheep respectively.  

 

 



   4) Complement Fixation Test (CFT): 

    Confirmatory test where it is specific and 

highly sensitive to Abs resulted in the 

natural infection while relatively insensitive 

to Abs produced in response to the live 

vaccines,  

 so it is used as confirmatory test for 

differentiation positive result of these 

cases.  

 



  Its high sensitivity makes it the best test 

for detection of the chronic cases of 

brucellosis. 

  Since its procedure is complex, in mass 

testing a screen test as Rose Bengal Test 

is often used to reduce the number of 

animals that need to be tested by CFT. 

 




