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Mastitis is a disease of economic impor-

tance which could imbalance the margin of 

profit in dairy industry. Over 150 bacterial 

organisms have been isolated from mastitis 

cases. As early as in 1918 "Colon bacillus" 

was known to be capable of causing bovine 

mastitis. Several typing methods are being 

used for the characterization of E. eoli 

(David et al., 1991). The epidemiological 

value of different methods in distinguishing 

types within a bacterial species depends on 

their discriminating ability, reliability and ease 

of performance (Pitt, 1994). This study was 

undertaken to characterize E. soli isolates 

of bovine mastitis origin by resistogram 

typing and the results are incorporated in this 

paper. 

Materials and methods 

E. eoli isolates 

Ten isolates of E. coli were employed. 

Among the 10, two were obtained from the 

Department of Microbiology, College of 

Veterinary and Animal Sciences, Mannuthy, 

Kerala. 

Chemicals and dyes 

Stock solutions (10 X) of the materials 
(Sodium arsenate, phenyl mercuric nitrate, 
boric acid, acriflavine, 4-chlororesorcinol, 

copper sulphate and malachite green) were 

prepared as per the method of Elek and 

Higney (1970). They were dispensed in 
2 ml aliquots and kept frozen at -20°C. 
Before use, the solutions were thawed and 

diluted 10 times. The method described by 
David et al. (1992) was used for carrying 

out the study. 

Results and discussion 

To describe the resistogram pattern of 
10 E. coli isolates of bovine mastitis origin, 
seven different chemicals including dyes 
were used and each of them were repre-

sented by a letter of an alphabet as shown in 
Table 1. if an organism is resistant to a 
particular chemical or dye, the letter assigned. 
to that has been denoted in the subject 
matter to describe the resistogram of the 
strain to that chemical or dye. If the 
organism is inhibited by a chemical, the sen-
sitivity is denoted by the absence of the 
letter. 
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Table 1. Stock solutions for resistogram typing 

101 

Reference letter Substances Concentration per cent (w/vl 

A Sodium arsenate 0.75 

B Phenyl mercuric nitrate O.000b 

C Boric acid 3.0 

D Acriflavine 0.09 

E 4-Chlororesorcinol 0.7 

F Copper sulphate 0.7 

G Malachite green 0.003 

The standard resistogram patterns of E. coli isolates are described in Table 2. 

Table 2. 5tan~lard resistogram pattern of ~'scherichra coli (bovine mastitis origin} 

E. coli 
Isolates 

Growth of isolates on medium containing apt test concentration of 

Sodium 
arsenate A 

Phenyl 
mercuric 
nitrate B 

Boric 
acid C 

Acrifla-
vine D 

4Chloro- 
resorcinol- 

E

Copper 
sulphate 

F 

Mala-
chite 

green G 

II + + + - (+) + + 

III - + + - (+) + + 

I V + + + - (+) + + 

VI + + + - + + + 

. VII + + + - + + + 

VIII + - + - (+) + + 

X + + + - + + + 

+ =Full confluent growth 

(+) = Confluentgrowth ofverysmall colonies ornon-confluentgro~vth of more than 10 colonies 

— = No growth or less than 10 colonies 



102 

The number of isolates having similar 
resistogram patterns were grouped together 
and presented in Table 3. Five different 
patterns have been observed. 

Table 3. Resistogram typing of 
Escheriehia coli {bovine mastitis origin) 

Resistogram type Number of strains 

ABC (E} FG ~ 4 

ABC (D) EFG 1 

ABC EFG 3 

BC (E) FG 1 

AC (E} FG 1 

Each capital letter denotes that strain evinces full 
growth on a medium containing the test concentration 
of the chemicals and dyes. A letter in brackets denotes 
that the strain gave partially inhibited growti: with the 
antibacterial chemicals and dyes. 

The percentage of resistance shown by 
E. coli of bovine mastitis origin are shown 
(Table 4). Among the various chemicals and 
dyes used, organisms evinced high rate of 

Table 4. Percentage of resistance shown 
by Escheriehia coli (Bovine mastitis 

origin) to different chemicals and dyes 

Nameofchemicalsanddyes No. ofstrains 
resistant 

Percent 
resistant 

Sodium arsenate 9 90 

Phenyl mercuric nitrate 9 90 

Boric acid 10 100 

Acriflavine - -

4-chlororesorcinol 4 40 

Copper sulphate 10 100 

Malachite green 10 i00 

Resistogram typing of E. coli of bovine mastitis origin 

resistance to boric acid, copper sulphate and 
malachite green (each 100 per cent). Elek 
and Higney (1970) also observed that a high 
percentage of E. coli were resistant to boric 
acid and malachite green. These observa-
tions indicate that the bacteria are most fre-
quentlyencountered in an environment con-
tainingthese chemicals, probably copper sul-
phate isused as feed additive (Hinton, 1985). 
In animal practice, boric acid is also frequently 
being used for topical application, and due to 
constant exposure to such environment, or-
ganisms may develop resistance. 

Ninety per cent of them showed resistance 
to phenyl mercuric nitrate. This may be due 
to the involvement of this chemical as an 
industrial pollutant (Hinton, 1985). Harnett 
and Gyles (1984) observed that over 70 per 
cent of bovine E. coli strains were resistant 
to sodium arsenate. This present result also 
falls in line with their observations. 

Among the chemicals used, for 
4-chlororesorcinol only four isolates have 
shown resistance. However, Elek and 
Higney (1970) and Old et al. (1980) were of 
opinion that over 90 per cent of their isolates 
have shown resistance to this chemical. 

The chemicals like copper sulphate, boric 
acid, malachite green and phenyl mercuric 
nitrate have the least discriminating ability in 
differentiating strains by resistogram typing. 
Hence, more compounds which the 
organism do not come across under natural 
circumstances will have to be chosen. 

The resistogram typing is simple, rapid, 
least expensive and easy to perform in any 
laboratory with minimum facility. Hence its 
is possible to use this method for discriminat-
ing the organism along with other typing 
methods. 
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Summary 

Resistance pattern of E. toll of bovine 
mastitis origin to seven chemicals and dyes 
was studied. Five patterns of resistance have 
been observed. Among the chemicals, least 
discriminating ability was shown by copper 
sulphate, boric acid and malachite green fol-
lowed by sodium arsenate and phenyl mer-
curic nitrate. 
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