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ABSTRACT 

RIBEIRO, L. M. M. & HERR, S., 1990. The use of filter paper discs impregnated with thionin 
acetate, basic fuchsin and thionin blue in the identification of Brucella species. Onderstepoort Journal of 
Veterinary Research, 57, 197- 199 (1990). 

Filter paper discs impregnated with solutions containins 0,25, 0,5 and 1 mg!me of thionin acetate, 
0,75 and 1,5 mg!me of basic fuchsin and 0,5 mg!me of thionm blue were used in the typing of Brucella 
species. All the strains used reacted as expected, proving this new technique to be reliable in the 
identification of Brucella species. The method is less expensive and the results easier to interpret than 
those obtained with methods previously used. 

INTRODUCTION 

The genus Brucella comprises closely related 
Gram-negative bacteria currently classified into 6 
species: B. abortus, B. melitensis, B. ovis, B. canis, 
B. suis and B. neotomae (Alton, Jones, Angus & 
Verger, 1988). B. abortus, B. melitensis and B. suis 
are further classified into several biotypes (Corbel, 
Gill & Thomas, 1983; Corbel & Brinley-Morgan, 
1984; Alton et al., 1988). All these species have a 
world-wide distribution, with the exception of B. 
neotomae and possibly B. canis (Corbel et al., 1983; 
Joint FAO/WHO expert committee on brucellosis, 
1986). B. abortus and B. ovis are the species most 
commonly found in the Republic of South Africa 
(Herr, unpublished annual reports 1982-1989). 

Even though the various Brucella species differ in 
the frequency with which they infect particular host 
animals and in their degree of host specificity, most 
Brucella species can cause natural infection in differ
ent animals and man (Corbel et al., 1983; Corbel & 
Brinley-Morgan, 1984). B. ovis is an exception and 
occurs naturally only in sheep (Alton et al., 1988). 
Man usually becomes infected by contact with in
fected animals and contaminated materials, or by 
consuming contaminated food of animal origin 
(Fensterbank, 1986; Joint FAO/WHO, 1986). Con
sequently, brucellosis is a public health problem 
besides being a serious economic problem. 

The bacteriological isolation and identification of 
the various Brucella species and biotypes is indis
pensable for obtaining an accurate evaluation of the 
epidemiological status of herds, communities and 
countries (Fensterbank, 1986; Joint FAO/WHO, 
1986). Also significant is the need to differentiate 
virulent field strains from the strains used in vac
cines, such as B. abortus strain 19 (S19) and B. meli
tensis Rev. 1 (Corbel et al., 1983; Joint FAO/WHO, 
1986). Among the tests used for the differentiation 
of Brucella species are tolerance to dyes, such as 
thionin acetate, basic fuchsin and thionin blue 
(Alton, Jones & Pietz, 1975; Corbel et al., 1983; 
Corbel & Brinley-Morgan, 1984; Joint FAO/WHO, 
1986). These tests are usually done by the use of dye 
sensitivity test media, which are prepared by the 
addition of the relevant dye to a basal medium (Cor
bel et al., 1983). Nevertheless, both the preparation 
of the media and the interpretation of the results are 
subject to error. It was therefore decided to investi-
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gate the possibility of using dye-containing discs for 
the tests, as these would simplify the typing proce
dures, reduce costs and give results of easier inter
pretation and increased reliability. 

FIG. 1. Brucella abortus biotype 2 inhibited by thionin acetate (3 
concentrations), basic fuchsin (2 concentratiOnS) and 
thionin blue discs on BT A 

FIG. 2. Brucella abortus biotype 1 inhibited by thionin acetate (3 
concentrations) discs on BT A 

MATERIALS AND METHODS 

Media 
All Brucella cultures were grown on trxptose agar1 

with 10% sterile citrated horse blood (BTA). The 
medium was poured into standard 90 mm diameter 

' Difco Laboratories. Detroit. Michigan. USA 
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TABLE 1 Growth of various Brucella strains in the presence of thionin acetate (Thio. acet.), basic fuchsin (Bas. fuc.) and thionin blue 
(T. b.) sensitivity discs at different concentrations expressed in mg!me of solutions used 

Air+ 10% CO, Air 

Brucella Thio. acet. Bas. fuc. T.b. Thio.acet. Bas. fuc. T.b. 
species 

B. abortus bio. 1 

B. abortus bio. 2 

B. abortus S19 

B. melitensis bio. 1 

B. melitensis Rev. 1 

B.ovis 

+ = positive growth (resistant) 
- = negative growth (sensitive) 

NG = no growth on plate (in air) 

0,25 

-

-

-

+ 

+ 

+ 

0,5 1 0,75 

- - + 

- - -

- - + 

+ + + 

+ - + 

+ + -

Petri dishes to give a depth of 3 mm once it solidi
fied. Four plates were used for each Brucella strain. 

Discs 
StriJ?.S of grade 140 g/m2 filter paRer were soaked 

in stenle solutions ofthionin acetate3 (0,25, 0,5 and 1 
mg!me), basic fuchsin4 (0,75 and 1,5 mg/me) and 
thionin blue5 (0,5 mglme) for approximately 2 min 
and dried at 37 °C. Discs with a 5,5 mm diameter 
were cut out of the strips, placed in glass bottles and 
sterilized by autoclaving for 15 min at 121 °C. The 
discs were stored at 4 oc and a representative sample 
was incubated at 37 oc for 48 h on BT A to check 
for contaminants. 

Strains 
Reference strains NCTC 10093 (B. abortus bio

type 1), NCTC 10501 (B. abortus biotype 2), NCTC 
08038 (B. abortus strain 19), NCTC 10094 (B. meli
tensis biotype 1) and NCTC 10512 (B. avis) were 
used, as well as B. melitensis Rev. 1 from the Natio
nal Institute of Agronomical Research (INRA), 
Nouzilly, France. 

Culture techniques 
Forty-eight hour cultures of each strain were har

vested from BT A plates and suspended in phos
phate-buffered saline (PBS; pH 7 ,2) to a density of 
approximately 5 x 109 orgamsms per millilitre. One 
hundred 11e of the suspension was pi petted onto each 
of 4 BTA plates, evenly spread over the whole sur
face of the plates with a glass spreader and allowed 
to dry. Discs of the various concentrations of thionin 
acetate, basic fuchsin and thionin blue were equidis
tantly placed onto each BTA plate (Fig. 1 & 2) . All 
cultures were incubated at 37 °C, 2 plates of each 
strain in air and 2 plates in an atmosphere containing 
10 % C02 (Corbel et al. , 1983). Cultures were 
examined after 48 and 96 h. Each strain was tested 
on 3 separate occasions. 

Interpretation 
A strain was regarded as sensitive to a particular 

dye or concentration when a clear zone of mhibition 
of 3 mm or more was seen around the relevant disc 

2 Penpoint Stationers, P.O. Box 1457, Pretoria 0001 
3 Batch No. 9874570F, BDH Chemicals Ltd, Poole, England 
4 Batch No. 6977110K, BDH Chemicals Ltd, Poole, England 
' Batch No. 287107, BDH Chemicals Ltd, Poole, England 
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1,5 0,5 0,25 0,5 1 0,75 1,5 0,5 

+ + NG NG NG NG NG NG 

- - NG NG NG NG NG NG 

+ - - - - + + -

+ + + + - + + + 

+ + + - - + - + 

- + NG NG NG NG NG NG 

(Cruickshank, Duguid, Marmion & Swain, 1975; 
Pefanis, Venter & Herr, 1989) (Fig. 1 & 2). 

RESULTS AND DISCUSSION 

The results of this investigation are summarized in 
Table 1. All Brucella strains reacted to the 3 dyes as 
described by Alton et al. (1975), Corbel et al. (1983), 
Corbel & Brinley-Morgan (1984) and Joint 
FAO/WHO (1986). The accuracy and consistency of 
these results seem to indicate that the use of discs is a 
reliable method for the dye sensitivity testing of Bru
cella strains. The 6 discs can easily be placed on a 
single BTA plate, therefore replacing the 6 dye 
plates which were previously used. This entails 
a saving in both media and dyes, as well as an 
economy of labour and space. The use of discs also 
provides for an easier and more accurate interpreta
tion of results. This emanates from the easier 
standardization of materials and from the reduced 
subjectivity of interpretation. However, it must be 
born in mind that the inhibitory activity of each dye 
varies with its source and batch, and also with the 
culture medium used (Corbel et al., 1983; Alton et 
al., 1988). In this i;F estigation, BTA was chosen in 
place of the commonly used SDA, as it provides a 
darker background, thus allowing for better visuali
zation of the zones of inhibition. 

Even though dye sensitivity testing is not by itself 
sufficient for the identification of all Brucella 
species, it is an essential part of the procedure. The 
reliability of the methods used is thus of great 
importance to instil confidence in the results 
obtained. 
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