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In the present investigation a total of 40 isolates of Escherichia coli from healthy
poultry birds were investigated for antibiotic resistance pattern and distribution of
various phylogroups in different age groups of birds. All the isolates showed green metallic
sheen on Eosin Methylene Blue agar plate and were confirmed by various biochemical
test. Genotypic confirmation by 16S rRNA gene revealed an amplicon of 662bp in all
Escherichia coli isolates. The antibiogram pattern showed high distribution of resistance
to multiple drugs among all the isolates with at least each isolate being resistant to three
or more antibiotics. The antibiogram results showed that 100% of the isolates were
resistant to penicillin, oxacillin and nalidixic acid. Resistance level was more than 50%
for doxycycline (97.5), tetracycline (90%), erythromycin (85%), rifampicin (80%) and
trimethoprim (75%). The study revealed that amikacin and levofloxacin were the most
effective drugs. Out of the four main phylogenetic groups (A, B1, B2, and D), only two
phylogroups viz A and B1 were obtained by multiplex PCR with a prevalence of 62.5%
and 37.5% respectively.
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Over therecent few decadesthe problem
of bacteriabecoming resistant to variousantibiotics
is on the rise globally especialy in developing
countries like India (Carlet et al., 2014). The
resistance mounting due to the selective pressure
of antibiotics has become asomber concernandis
presently most interesting area of research not only
in pathogenic bacteria but also in commensals.
Various commensal bacterialike Escherichia coli
can obtain and transfer various resistance
determinants easily to other virulent bacteria and
can set hurdles for controlling disease (Kargar et
al., 2014).
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Chickens are one of the important food
animals which are reared under intense use of
antibiotics. The imprudent usage of antibiotics as
growth promoters and for therapeutic purpose has
paved the way for the emergence of
multidrug-resistant E. coli. These MDR E. coli can
pass to humans via contaminated poultry
carcasses. Asaresult, the resistance determinants
originating from poultry MDR E. coli can get
circulated among human population leading to
intractabl e diseases (Smith et al., 2007).

Escherichia coli belong to four
phylogroupsvizA, B1, B2 and D which aremainly
prevalent among human and animals (Herzer etal.,
1990; Clermont et al., 2000). This categorization of
clonal population of E. coli has helped in
differentiating the strains and understanding the
evolution of extra intestinal pathogenic E. coli.
Even though, the phylogenetic structure of E. coli
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has been extensively explored in several
pathogenic and commensal isolates from human
populations, very littleliteratureisavailable about
the distribution of clonal groups among poultry
birds (Hiki et al., 2014). Consequently, it becomes
compulsory to determine the intraspecies
phylogenetic relationships of E. coli isolatesfrom
the normal gut flora of healthy birds to create a
background catalog for further studies on
pathogenic strains.

MATERIALS AND METHODS

Samplingand I solation

A total of 40 faecal sampleswerecollected
from different age groups (day old chick: 10 samples,
tenday old: 10 samples, twenty day old: 10 samples
and finisher: 10 samples) of healthy poultry birds.
The samples were collected aseptically with the
help of sterile cotton swabs soaked in nutrient broth
from cloacae and placed in sterile test tubes, taking
all precautions to avoid contamination. The
samplesweretransported to the laboratory as soon
as possible.

Fecal samples were immediately
inoculated into nutrient broth (HiMedia, Mumbai,
India). After overnight incubation at 37°C, al broth
cultureswereinoculated on MacConkey (HiMedia)
plates for isolation of E. coli. After overnight
incubation at 37°C, pink colonies were picked up
and subcultured on Eosin Methylene Blue (EMB)
agar plates to observe the characteristic metallic
sheen of the E. coli. The well-separated colonies
were picked up on nutrient agar slants as pure
culture and subjected to standard morphol ogical
and biochemical tests as described by Buchanan
& Gibbon (1994).

Genotypiccharacterization

DNA isolation for E. coli was carried out

as per the method of Chin and Kou (1993) with
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some modifications. All theisolateswere subjected
to 16SrRNA species specific PCR using forward
primer 5 -GCTTGACACTGAACATTGAG-3 and
reverseprimer 5 -GCACTTATCTCTTCCGCATT-
3' as per the method described by Khaled et al.
(2010).
Triplex PCR for identification of phylogenetic
group of E. coli

Triplex PCR for the identification of
various phylogenetic group of E. coli wasdoneas
per the method described by Clermont et al. (2000).
The primers used in the study are shown in the
table 1. Thermal cycling conditions included an
initial 5minat 95°C; 30 cyclesof 30sat 95°C, 30s
at 55°C, and 30 sat 72°C; and afinal extension at
72°C for 10 min. PCR reaction products were
resolved on 1.2% agarose gels stained with
ethidium bromide.
Antibiotic sensitivity test

The method of disc diffusion (Bauer et
al., 1966) was used to determine the antibiogram
pattern of the isolates against 27 different
antibiotics (table 2) using CL SI guidelines.

RESULTS AND DISCUSSION

A total of 40 isolates were recovered in
the study which showed pink colonies on MCA
and fermented lactose. All the isolates produced
green metallic seen on EMB agar characteristic of
E. coli. In species specific PCR, all tentatively
positive isolates showed an amplicon of 662 bp
confirming all isolatesto beE. coli (Fig. 1).

Phylogenetic group analysis revealed
that out of 40 isolates, 26 (65%) belonged to
phylogenetic group A and 14 (35%) isolates were
categorized in group B1l. From 26 isolates of
phylogroup A, 16 isolates produced an amplicon
of 211bp whereas no band was obtained in 10
isolates (Fig. 2). Rest of the 14 isolates belonged

Table 1. The sequence of primers used in this study with the respective product sizes

Type of Gene Primer sequence5' -3' Product size (bp)
ChuAF GACGAACCAACGGTCAGGAT 279
chuAR TGCCGCCAGTACCAAAGACA

yjaAF TGAAGTGTCAGGAGACGCTG 211
yjaAR ATGGAGAATGCGTTCCTCAAC

TSpE4C2 F GAGTAATGTCGGGGCATTCA 152
TSpE4C2 R CGCGCCAACAAAGTATTACG
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to phylogroup B produced an amplicon of 152 bp
(Fig. 2).

Inthe back drop of great diversity among
E. coli strains with most of the infections arising
from fecal flora, this study recorded only two

Table 2. List of antibiotics used for antibiogram
study against E. coli

S.No. Antibiotics Concentration
(mcg or unit/disc)
1 Kanamycin(K) 30
2. Gentamycin(GEN) 10
3. Amikacin(Ak) 30
4. Cefazolin(CZz) 30
5. Cefuroxime(CXM) 30
6. Ceftazidime(CAZ) 30
7. Cefotaxime(CTX) 30
8. Cefipime(CPM) 30
9. Erythromycin(E) 15
10. Streptomycin(S) 10
11. Penicillin-G(P) 10
12. Oxacillin(OX) 1
13. Ampicillin(AMP) 10
14. Rifampicin(RIF) 5
15. Pipracillin(PI) 100
16. Clavulanate(CIS) 30
17. Polymyxin-B(PB) 300
18. Nalidixic acid(NA) 30
19. Ciprofloxacin(CIP) 5
20. Levofloxacin(LE) 5
21. Cotrimoxazole(COT) 25
22. Tetracycling(TE) 30
23. Doxycycling(DO) 30
24. Chloramphenicol (C) 30
25. Aztreonam(AT) 30
26. Meropenam(MRP) 10
27. Trimethoprim(TR) 5

phylogroups (A and B1), out of the four
phylogroups described. Among strains derived
fromday old chicks, 8 belonged to group B1 and 2
to the A group. The majority of strains derived
from ten-day old birds showed higher number of
group A similarity (n=9) compared to B1 (n=1) .
Similar trend was found in twenty-day old chicks
where 8 strains belonged to group A and only 2
isolateswere of Group B1. However, distribution
of phylogenetic groups was balanced in case of
finisher birds in which 6 isolates were of
phylogroup A and 4 isolates were recognized as
phylogroup B members. In the present study, the
results of phylogenetic group distribution reveal ed
none of the isolates in the phylogroup B2 or D.
Similar reports have been reported by different
authors who have accounted that phylogroups A
and B1 prevail among commensal E. coli strains
(Chakraborty etal., 2014; Bok et al., 2013; Obeng
et al., 2011). Although, other studies conducted
on commensal E. coli isolates have mentioned
phylogroup A or D to be predominant phylogroups
(Bailey et al., 2010; Derakhshandeh et al., 2013).
The less diversity among isolates in our case can
be attributed to the less number of isolates or
avirulent strainsin our study as extra-intestinal E.
coli strainsfrom fecal florapossess virulent genes
which belong to phylogroup B2 or D (Duriez et al.,
2011).

In vitro antibiotic susceptibility assay
revealed majority of theisolateswereresistant to 3
or more antibiotics. Among the antibiotics which
were ineffective in at least 50% or more isolates
included oxacillin (100%), penicillin (100%) and
nalidixic acid (100%) followed by doxycycline
(97.5%), tetracycline (90%), erythromycin (80%),

500 bp =

300 bp

100 bp

Fig.1. Amplified product (662bp) of 16 Sr RNA species

specific PCR of Escherichia coli

Fig. 2. Triplex PCR amplified product. L1 to L3:
Phylogroup A specific PCR product (152bp); L4 & L5:
no amplified product representing Phylogroup A; L6:
Phylogroup B1 specific product (211 bp)
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trimethoprim (75%) and meropenam (70%). The
sensitivity pattern revealed maximum sensitivity
toamikacin 97.5% followed by levofloxacin (95.0%),
polymixin (92.5%) and gentamicin (92.5). The
susceptibility to other antimicrobial was variable
and is presented in the table 3.

Theresults determined that the resistance
pattern was highest for B-lactam antibiotics
(oxacillinand penicillin). Thishigh resistancelevel
can be explained due to the secretion of
B- lactamase enzyme which is believed to be the
most prevalent mechanism of resistancein E. coli
against B-lactam antibiotics (Normark et al., 1980).
We also noticed absolute resistance against
nalidixic acid which isaquinolone drug. Resistant
E coli strains could have emerged due to the high
exposure of quinolone drugs resulting in
spontaneous mutations in target site of drug
yielding such results. Higher trend of quinolone
resistance has been also reported by other authors
from poultry implying resistance can be of public
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health concern as they can be transferred to
humans (Van den et al., 2001; Wu et al., 2013;).
Higher resistanceto tetracycline wasin agreement
to Adelowo et al. (2014) who recorded 83% of
isolates resistant to tetracycline group.
Tetracycline resistance has been ascribed to
irrational usage of it in poultry feed as growth
promoter. The resistance pattern of trimethoprim
was very close to the observations of Wang et al.
(2013) who recorded aresistance level of 66.7%.
The resistance level was exactly similar to the
findings of Akond et al. (2009) for rifampicin who
also reported 80% resistance among their isolates
recovered from poultry. High resistance patternto
erythromycin in our study is in agreement to the
results of Salehi and Bonab (2006). Interestingly,
high resistance which was noted against the
carbapenam group (70%) has been rarely reported.
More resistance level against such a broad
spectrum B-lactam antibiotic draws serious
attention in our case. The development of

Table 3. The Results of Antibiogram for E. coli isolates

S.No. Antibiotic Sensitive (%) Resistant (%) Intermediate (%)
1 Kanamycin(K) 725 75 20
2. Gentamycin(GEN) 925 25 5
3. Amikacin(Ak) 975 0 25
4, Cefazolin(CZ) 67.5 20 125
5. Cefuroxime(CXM) 75 10 15
6. Ceftazidime(CAZ) 82.5 10 75
7. Cefotaxime(CTX) 35 125 52.5
8. Cefipime(CPM) 65 25 10
9. Erythromycin(E) 0 85 15
10. Streptomycin(S) 45 175 375
11 Penicillin-G(P) 0 100 0
12. Oxacillin(OX) 0 100 0
13. Ampicillin(AMP) 90 0 10
14. Rifampicin(RIF) 25 80 175
15. Pipracillin(Pl) 275 40 325
16. Clavulanate(CIS) 90 0 10
17. Polymyxin-B(PB) 92,5 75 0
18. Nalidixic acid(NA) 0 100 0
19. Ciprofloxacin(CIP) 30 10 60
20. Levofloxacin(LE) 95 0 5
21. Cotrimoxazole(COT) 62.5 25 75
22. Tetracycling(TE) 75 90 25
23. Doxycycling(DO) 0 97.5 25
24, Chloramphenicol (C) 425 325 25
25. Aztreonam(AT) 60 10 30
26. M eropenam(M RP) 75 70 225
27. Trimethoprim(TR) 25 75 0
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resistance can be proposed due to production of
metal o B-lactamase, mutation in penicillin binding
protein or active efflux pumps.

On evaluating theresults of susceptibility
patterns, it was seen that aminoglycosides of
higher generation were very effective which is
supported by the observations of other reporters
(Janaand Mondal, 2013; Plateel et al., 2013). Next
tothem, levofloxacin which fallsin fluoroquinolone
group was highly effective. Contrary to our
observations several authors have reported higher
resistance against thelevofloxacin (Xieet al., 2014;
Lima-Filho et al., 2013) which can be attributed to
high degree of exposureto thedrug intheir region
putting more selective pressure on resistant ones.
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