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Abstract

Thirty faecal samples were collected from diarrhoeic neonatal calves reared in organized 
farms and households of Wayanad district. The collected rectal swabs were subjected to bacterial 
isolation and biochemical tests. Based on their cultural and biochemical characteristics isolates 
were confirmed as Escherichia coli. Based on clinical signs and bacterial isolation calves were 
diagnosed as affected with colibacillosis. Antibiotic sensitivity patterns of the isolates were evaluated 
using standard disc diffusion method in Muller Hinton Agar. Antibiogram revealed susceptibility to 
Chloramphenicol (70.0 per cent), Trimethoprim/Sulphamethoxazole (60.0 per cent), Ceftriaxone 
(33.3 per cent), Ampicillin (33.3 per cent) and Tetracycline (3.3 per cent). The sensitivity patterns 
of the isolates to the three antibiotics viz. Trimethoprim/Sulphamethoxazole, Ceftriaxone and 
Ampicillin correlated well with clinical response.
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Among the economically important diseases of bovine calves, neonatal diarrhoea caused 
by Escherichia coli, is very important and is associated with morbidity, retarded growth and mortality. 
Incidence of colibacillosis were reported from different states of India including Kerala. Amritha et 
al., (2018) detected pathogenic Escherichia coli strains from diarrheic calves of Thrissur district.

Control of this disease requires antibiotic therapy along with supportive therapy. Selection 
of antibiotics for colibacillosis is very important as antibiotic resistance to this pathogen has 
been reported by many scientists (Malik et al.,  2013; Moreno et al.,  2006). Hence this study 
was undertaken with the objective of analysis of antibiogram and detection of suitable antibiotics 
against Escherichia coli isolates from neonatal calves.
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Materials and methods

Thirty calves with neonatal diarrhoea 
from various parts of Wayanad district were 
selected for the study. 

Faecal samples were collected directly 
from the rectum of diarrhoeic calves in a sterile 
collection bottle for isolation and identification 
of Escherichia coli and subsequent antibiogram 
studies.

For isolation of Escherichia coli from 
faecal samples standard protocol by Quinn 
et al. (2011) was followed. All the samples 
were first inoculated on MacConkey’s agar 
and the gram-negative lactose fermenting 
bacilli obtained were further plated into Eosin 
Methylene Blue media. Colonies with typical 
metallic sheen were preserved in Brain Heart 
Infusion (BHI) slants for biochemical tests viz. 
Indole test, Methyl Red test, Voges–Proskauer 
test, Citrate test, Urease Test and Motility test. 
Based on the cultural, morphological, staining 
characteristics and biochemical reactions 
the isolates were confirmed as Escherichia 
coli. Based on clinical signs and results of 
biochemical characterization the condition was 
diagnosed as colibacillosis.

In-vitro antibiotic sensitivity of isolates 
was studied using disc diffusion technique 
(Bauer et al., 1966). A loopful of Escherichia 
coli inoculum was applied on the surface of a 
Mueller-Hinton agar plate using a sterile cotton 
swab and the plate was kept covered for 15 
minutes at room temperature for drying the 
inoculum. The antibiotic discs were then placed 
20 mm apart and they were gently pressed on 
to the surface of the agar to ensure contact. 

Plates were then incubated at 37oC for 18 to 
24hrs.

Himedia antibiotic discs Ampicillin 
(10 mcg), Ceftriaxone (30 mcg), Trimethoprim/
Sulphamethoxazole (1.25mcg / 23.75mcg), 
Chloramphenicol (10mcg) and Tetracycline 
(30mcg) were used in this study

results and discussion

Antibiogram revealed susceptibility to 
Chloramphenicol (70.0 per cent), Trimethoprim / 
Sulphamethoxazole (60.0 per cent), Ceftriaxone 
(33.3 per cent), Ampicillin (33.3 per cent) and 
Tetracycline (3.3 per cent). 

Resistance levels were Tetracycline 
(83.3 per cent), Ceftriaxone (50.0 per cent), 
Ampicillin (30.0 per cent) Trimethoprim/
Sulphamethoxazole (16.7 per cent) and 
Chloramphenicol (6.7 per cent).

The antibiotic therapy was initiated 
with Sulphadiazine trimethoprim and with 
response and antibiogram results antibiotic 
was changed if necessary.

The sensitivity patterns of the isolates 
correlated well with clinical response. The 
antibiogram of the isolates is represented in 
Table 1.

Moreno et al. (2006) found out 
susceptibility of Escherichia coli against 
Trimethoprim/Sulphamethoxazole (70.7 per 
cent) which is well correlated with the present 
study in which results revealed a 60 per cent of 
Trimethoprime / Sulphamethoxazole.

Zhang et al. (2012) reported 89.69 

table 1. Antibiogram  of Escherichia coli isolates.

Antibiotic used
Sensitive Intermediate sensitive Resistant

No. of 
samples Per cent No. of 

samples Per cent No. of 
samples Per cent 

Chloramphenicol 21 70.0 7 23.3 2 6.7
Trimethoprim/
Sulphamethoxazole 18 60.0 7 23.3 5 16.7

Ceftriaxone 10 33.3 5 16.7 15 50.0
Ampicillin 10 33.3 11 36.7 9 30.0
Tetracycline 1 3.3 4 13.3 25 83.3
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per cent resistance against tetracycline. This 
resistance is highly correlating with Escherichia 
coli (83.3 per cent resistance) isolates of 
Wayanad district. 

White et al. (2000) reported 90 per 
cent of Escherichia coli isolates from Georgia 
were resistant against Chloramphenicol and 
that flo gene was responsible for the resistance. 
But in this study 70 per cent of Escherichia coli 
isolates were sensitive to Chloramphenicol and 
absence of flo gene in these isolates maybe the 
reason for sensitivity.

Li et al. (2017) reported 7.3 per cent 
resistance to Ceftriaxone against Escherichia 
coli from China which is not in accordance with 
the current study. In the present study,  50 per 
cent of the Escherichia coli isolates showed 
resistance to Ceftriaxone. 

Mohammed et al. (2019) reported a 
marked resistance of Escherichia coli against 
Ampicillin, i.e. 100 per cent from Egypt. But in the 
present study, 33.3 per cent of the Escherichia 
coli isolates from Wayanad, showed sensitivity 
to Ampicillin. 

Even though dendrogram analysis 
(Fig. 1) revealed the close relation of action 
between Trimethoprim/Sulphamethoxazole 
and Chloramphenicol, i.e. variance between 
these two antibiotics were below 10 per cent, 
the current study did not use chloramphenicol 
in treatment as it cannot be used in food 

Fig 1. Dendrogram comparison of anti-
biogram results.

animals. But as per current antibiogram 
result Chloramphenicol can be used in MDR 
Escherichia coli in human medicine.

To conclude, Escherichia coli  isolated 
from  Wayanad district, exhibited much sensitivity 
towards Trimethoprim/Sulphamethoxazole and 
Chloramphenicol and high resistance towards  
Ampicillin and Ceftriaxone.

references

Bauer, A.W., Kirby, W.M.M., Sherris, J.C. and 
Turck, M., 1966. Antibiotic susceptibility 
testing by a standardized single disk 
method. Amer. J. Clin. Patho, 45(4): 493-
496.

Gay C.C.1965. Escherichia coli and Neonatal 
Disease of Calves. Bacteriol. Rev.29: 
75-101

Li K., Wang X.Q., Shahzad M., Zhang H., Zhao 
X.D., Jiang X., Mehmood K., Han Z.Q. 
and Wang L. 2017. Antibiotic resistance 
and screening of the resistant genes 
of Escherichia coli (E. coli) isolated 
from diarrhoeal yak calves in Sichuan 
Province, China. Trop. Biomed. 35: 478–
486.

Malik S., Kumar A., Verma A.K., Gupta M.K., 
Sharma S.D., Sharma A.K. and Rahal 
A. 2013. Incidence and Drug Resistance 
Pattern of Collibacillosis in Cattle and 
Buffalo Calves in Western Utter Pradesh 
in India. J. Anim.2: 15-19.

121__________________________________________________________________________M. Xavier et al.

 J
. V

et
. A

ni
m

. S
ci

. 2
02

0.
 5

1 
(2

) :
 1

19
 - 

12
2



Mohemmed S.A.E., Marouf S.A.E., Erfana 
A.M., El-Jakee J.K.A.E., Hessain A.M., 
Dawoud T.M., Kabli S.A. and Moussa 
A.M. 2018. Risk factors associated with 
E. coli causing neonatal calf diarrhoea. 
Saudi J. Biol. Sci. 26: 1084-1088.  

Monero E., Prats G., Sabate M., Perez T., 
Johnson J.R. and Andreu A. 2006. 
Quinolone, fluoroquinolone and 
t r i m e t h o p r i m / s u l f a m e t h ox a z o l e 
resistance in relation to virulence 
determinants and phylogenetic 
background among uropathogenic 
Escherichia coli. J. Antimicrob. Chemoth. 
57: 204–211

Quinn, P.J., Markey, B.K., Leonard, F.C., 
Hartigan, P., Fanning, S. and Fitzpatrick, 
E.I. 2011. Veterinary microbiology and 
microbial disease. John Wiley & Sons.

Shulaw B. (2000). Calf scours: Causes, 

protection, prevention. Weekly Purcell 
Agricultural Commodity Market Report. 
http://beef.osu.edu/beef/beefjan19.html.

Tikoo A. and Soodan J.S. (2009) Colibacillosis 
in neonatal calves and its management. 
Intas Polivet. 10: 212-213

White D.G., Hudson C., Maurer J.J, Ayers S., 
Zhao S., Lee M.D., Bolton L., Foley T. 
and Sherwood J. 2000. Characterization 
of Chloramphenicol and Florfenicol 
Resistance in Escherichia coli 
Associated with Bovine Diarrhoea. J. 
Clin. Microbiol. 38: 4593–4598

Zhang T., Wang C. G., Lv J. C., Wang R. S., and 
Zhong X. H. 2012. Survey on tetracycline 
resistance and antibiotic-resistant 
genotype of avian Escherichia coli in 
North China. Poult. Sci. 91: 2774–2777

122 Antibiogram of escherichia coli isolates from faecal samples of...  ___________________________________ 

 J
. V

et
. A

ni
m

. S
ci

. 2
02

0.
 5

1 
(2

) :
 1

19
 - 

12
2


