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: Increasing antibiotic resistance of bacteria, especially Escherichia | Department of Medicinal Plants, Meshginshahr

coli, is currently a global health problem. The aim of this study was to investigate | Faculty of Agriculture, University of Mohaghegh
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: Five carcasses were randomly selected from 24 broiler

flocks with clinical signs of colibacillosis and sampled from liver and heart using
sterile swabs. After culture and isolation, colonies were identified by biochemical
and serological methods. Antimicrobial susceptibility testing was performed by disk
diffusion method based on CLSI guidelines for various groups of antibiotics.

: From 120 samples examined, E. coli was isolated in 111 cases (92.5%).
The highest antibiotic resistance was in tetrayclin (100%), chlortetracycline (100%),
nalidixic acid (100%), oxytetracycline (97.30%), flumequine (94.60%), tylosin
(86.47%), enrofloxacin (83.78%), doxycycline (82.89%), neomycin (81.08%) and
sulphadiazine+ terimethoprime (74.77%), respectively. The most sensitivity was
seen in ceftiofur (100%), cefixime (89.19%), gentamicin (80.19%) and lincospectin
(72.07%), respectively. Multiple antibiotic resistance was in all isolates.

: The results of this study show the highest rate of drug resistance was
observed to common antibiotics in the Iranian poultry industry. This can be due to
excessive use of antibiotics in poultry farms. These findings are important for public
health.
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Introduction

Escherichia coli is the causative agent of

collibasillosis in poultry . The collibasillosis occurs

in domestic birds of all ages, but this disease is more
common in young birds than adults. Also E.coli
causes various diseases include septicemia,
respiratory tract infection, cellulitis, meningitis,
endocarditis, yolk sac infection, omphalitis,
peritonitis, salpingitis, synovitis, polyserositis,
airsacculitis and coligranuloma.

However, E.coli infections in industrial poultry
are particular importance and cause significant
economic losses to countries annually. Today, the
prevention of collibasillosis is mostly based on the
use of antibacterial compounds. Antibiotic treatment
is one of the most important methods to reduce
morbidity and mortality as well as the damage
associated with this infection.

But in the last decade, the widespread and long-
term administration of antibiotics for therapy and
growth promotion in poultry has led to the
emergence and spread of resistant genes and
consequently increasing in antibiotic resistance to
some bacteria strains. This has led to reduce
efficiency which has finally made it difficult to treat
the disease. Increasing multidrug resistanc to E.coli
has been reported worldwide and has raised many
public health concerns in developing and developed
countries.

Because the identification of common antibiotic
resistance in the region is particular importance for
therapy of infections and prevention of treatment
failure. Therefore, the aim of this study was to
investigate antibiotic resistance patterns of E coli
strains isolated from broiler poultry flocks with
collibasillosis of Ardabil city to twenty antibiotics
which are commonly used in health centers of Iran.

Methodology

Twenty-four broiler flocks (2-7 weeks of old)
from different parts of Ardabil city with clinical
symptoms and suspected autopsy lesions of
collibasillosis were examined in the laboratory
during 2018. Five birds were randomly selected
from each flock and after necropsy and initial
diagnosis of the disease, the liver and heart were
sampled next to the flame.

First, samples were cultured in McConkey agar
medium (HiMedia Laboratories, Mumbai, India)
and incubated at 37 © C for 24 h. The lactose-
positive colonies were then separated and sub-
cultured on McConkey agar to obtain pure culture.
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To confirm the bacterial identity, a colony of pure
culture was cultured on EMB (Eosin Methylene
Blue) medium and if the colonies were produced
with metallic green glaze, finally was identified
and confirmed with Gram staining and biochemical
tests including indole production, methyl red
reaction and voges—proskauer reaction, urea
production, gas production, citrate fermentation,
glucose fermentation, oxidase reaction, catalase
reaction, ornithine decarboxylase fermentation and
lysine based on standard bacteriological procedure
(1, 7). The E.coli isolates confirmed by
biochemical tests were stored in LB medium with
30% glycerol in the freezer at -70 ° C for perform
antibiogram test.

To determine the antibiotic resistance of the
isolates against 20 drugs commonly in the
veterinary and medical fields was used qualitative
disc diffusion method by Kirby Bauer procedure on
Mueller-Hinton agar (Merck, Germany) in
according with instructions of Clinical Laboratory
Standards Institute Guidelines (CLSI) 2018.

Antibiotic disks, procured from Padtan Teb
Company of Iran, were sulphadiazine +
trimethoprim (1.25/23,75 pg), ampicillin (10 pg),
penicillin (100 pg), ciprofloxacin (5 pg), cefixime
(5 pg), tylosin (30 pg), danofloxacin (10 pg),
gentamicin (10 pg), neomycin (30 pg), ceftiofur
(30 pg), florfenicol (30 pg), colistin (10 pg),
lincoceptin (15/200 pg), chlortetracycline (30 pg),
doxycycline ( 30 pg), oxytetracycline (30 pg),
flumequine (30 pg), enrofloxacin (5 pg),
tetracycline (30 ug) and nalidixic acid (30 ug)

To perform an antibiogram test, each isolate
was removed from 70 ° C freezer and cultured on
MacConkey agar for 24 hours at 37 ° C. Then 2 to3
colonies were transferred from the MacConkey
Agar medium to the test tube containing TSB
(Tryptic Soy Broth) and incubated for 3 hours at 37
° C to prepare 0.5 McFarland turbidity. After
adjusting the turbidity of bacterial suspension
equivalent to 0.5 McFarland standard, 150 pl test
suspension was inoculated on to Mueller—Hinton
agar plates, and then antibiotic disks were placed
and incubated at 37°C for 18 h. Then the diameter
of the inhibition growth zone of each disk was
measured and finally the resistance and sensitivity
of each isolate were read by comparing standard
table of antibiotic interpretation. In this study,
resistance to more than three antibiotics was
considered as multiple resistance.
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Results

The results of the present study are shown in
Tables 1 to 3. Out of 200 tested samples from
broilers with colibacillosis in Ardabil, 111
isolates E. coli was recovered and in 9 samples E.
coli was not isolated. Thus, the overall prevalence
of E. coli was 92.5%.

The frequency of sensitivity and resistance of
E. coli isolates to twenty antimicrobial agents is
outlined in Table 1 . All isolates were susceptible
to to ceftiofur. In contrast, 100% of the isolates
were resistant to tetracycline, chlortetracycline and

nalidixic acid (100%) and the resistance to the 16
other antibiotics ranged from 10.81 to 97.30%. In
16 other antibiotics, the highest resistance was
found against  oxytetracycline  (97.30%),
flumequine  (94.60%), tylosin  (86.47%),
enrofloxacin (83.78%), doxycycline (82.89%),
neomycin (81.08%), and sulphadiazine +
trimethoprim (74.77%) and the lowest resistance
was found in lincoceptin (27.93%), gentamicin
(19.81%) and cefixime ("10.81%).

Table 1. Antibiotic resistance profile of 111 E. coli isolates to 20 antibiotics

Antimicrobial Agent

Resistant No. (%)  Sensitive No. (%)

Macrolide Groups
Tylosin 96 (86.48) 15 (13.52)
Tetracycline Groups
Tetracycline 111 (100.00) 0
Chlortetracycline 111 (100.00) 0
Doxycycline 92 (82.89) 19 (17.11)
Oxytetracycline 108 (97.30) 3 (2.70)
Fenicol Groups
Florfenicol 50 (45.04) 61 (54.96)
Quinolone and Fluoroquinolone Groups
Nalidixic acid 111 (100.00) 0
Flomequine 105 (95.60) 6 (5.40)
Enrofloxacin 93 (83.78) 18 (8.28)
Ciprofloxacin 67 (60.36) 44 (39.64)
Danofloxacin 62 (55.85) 49 (44.15)
Aminoglycoside Groups
Neomycin 90 (81.08) 21 (18.25)
Gentamicin 22 (19.81) 89 (80.19)
Lincosamide Groups
Lincospectin 31(27.93) 80 (72.07)
Polymyxin Groups
Colistin 61 (54.94) 50 (45.06)
Penicillin Groups
Ampicillin 58 (52.25) 53 (47.75)
Penicillin 51 (45.94) 60 (54.06)
Sulfonamide Groups
Sulphadiazine+trimethoprim 83 (74.77) 28 (25.33)
Cephalosporin Groups
Cefixime 12 (10.81) 99 (89.19)
Ceftiofur 0 111 (100.00)

Multiple resistance was observed among
resistant isolates. 100% of isolates were resistant to
at least three compounds and 0.9% isolates to 18
compounds out of a total of 20 antibiotics tested
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(Table 2). More than 90% of E. coli isolates were
resistant to five antibiotics, and none of the isolates
were resistant to more than 19 antibacterial
compounds (Table 2).
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Table 2. Multiple resistance of E. coli isolates against 20 antibiotics

Resistant No. (%)

Antibiotics No.

111 (100.0) 1
111 (100.0) 2
111 (100.0) 3
105 (94.59) 4
100 (90.09) 5
81 (72.98) 6
76 (68.46) 7
65 (58.83) 8
62 (55.85) 9
56 (50.45) 10
40 (36.03) 11
28 (25.22) 12
20 (18.01) 13
13 (11.71) 14

11(9.91) 15

5 (4.50) 16

3 (2.80) 17

1 (0.90) 13

According to Table 3 a comparison of the drug
resistance pattern of five E. coli isolates obtained
from each broiler flock showed that we found
similarities between the antibiotic resistance
pattern of isolates of 18 broiler flocks (81.8%), but
in 6 broiler flocks (18.2%) had no similarity in
antibiotic resistance pattern of their isolates. It is

noteworthy that in only 9.1% of the positively
studied broiler flocks, all five E.coli isolated from
each broiler poultry had a similar antibiotic
resistance pattern. In 13.7% of the flocks, out of
every five isolates, four E.coli had a similar
resistance pattern (Table 3).

Table 3. Similarity in antibiotic resistance patterns amoung five E.coli isolates obtained from each broiler flocks

E. coli isolates with similar drug resistance pattern No. flocks No. (%)
5 2(9.1)
4 3(13.7)
2+3 1 (4.5
3 5(22.7)
242 2(9.1)
2 3(13.7)
1 2(9.1)
0 4 (18.2)

Discussion

Collibasilosis is one of the most important
economically diseases of the poultry industry in the
worldwide, which is caused by Escherichia coli.
According to reports, the drug resistance pattern is
diverse and changing in different geographical
areas and even at different time periods in a region.

In Dakahlia Governorate of Egypt, on 116
APEC strains, the highest resistance was reported
for ampicillin (100%), followed by tetracycline
(93.1%) and nalidixic acid (84.5%). Resistance to
sulfamethoxazole + trimethoprim (58.6%),
gentamicin (48.3%) and ciprofloxacin (41.4%)
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were in the next ranks. In APEC strains obtained
from broilers with collibasillosis at Faisalabad of
Pakistan, the highest resistance to ampicillin,
tetracycline and ciprofloxacin were observed
98.6%, 97.3% and 72%, respectively. On 50
Escherichia coli isolates obtain from broilers with
colibasilosis in Nepal, The highest resistance were
for ampicillin (98%), followed by doxycycline
(62%), gentamicin (55%), ciprofloxacin (55%).
and Colistin (50%). A study in Chine on 87 APEC
isolates from septicemia of broilers showed that the
resistance rates to ampicillin, ciprofloxacin,
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gentamicin, cefixime and neomycin were 97.7%,
94.3%, 93.1%, 58.6% and 52.9% ,respectively. In
the study On 79 APEC strains in Korea, the highest
resistance was related to ampicillin (83.5%) and
nalidixic acid (65.8%), tetracycline (64.6%),
ciprofloxacin  (46.8%), sulfamethoxazole +
trimethoprim (43.1%), cefixime (16.5%) and
gentamicin (12.7%) were in the next ranks.
Performed studies on 168 APEC strains isolated
from Thai and Australian broiler flocks showed
that resistance to tetracycline, ampicillin and
sulfamethoxazole + trimethoprim in Thai isolates
was 84.5, 70.5% and 51.2%, respectively and
resistance to tetracycline, ampicillin and
sulfamethoxazole + trimethoprim in Australian
isolates was 36.9%, 29.8% and 17.8%
,respectively. Varga et al. studied E. coli isolates
in Ontario, Canada and reported resistance to
tetracycline,  gentamicin,  ampicillin  and
sulfamethoxazole + trimethoprim were 57%, 50%,
44 % and 18%, respectively. In a study on 30
commercial poultry E.coli isolates in Bangladesh,

resistance for erythromycin, penicillin,
tetracycline, chloramphenicol and gentamicin was
reported 100, 100, 93.3, 53.3 and 23.1,

respectively. In other study on 67 Escherichia coli
isolates from poultry flocks with collibasillosis in

Nigeria, The highest resistance was to
chloramphenicol (11.9%) and tetracycline
(10.5%), followed by neomycin (5.9%),

sulfamethoxazole (4.5%), enrofloxacin (3.0%),
ampicillin (2.9%) and erythromycin (1.5%). In
survey on 51 isolates obtained from poultry in Italy
showed that the highest resistance to ampicillin and
nalidixic acid and the lowest to Cephalosporins.
According to studies on 269 APEC strains in
northern Jordan, the highest resistance was related
to sulfamethoxazole + trimethoprim (95.5%),
amoxicillin (93.3%) and doxycycline. (92.2%) and
the lowest resistance were ceftriaxone (3.93%) and
ceftazidime (0%) (16). In Nairobi, Kenya, the
highest resistance to ampicillin (54.5%) and
cotrimoxazole (26%) and the lowest resistance to
ciprofloxacin (0%) and gentamicin (0%).

A lot of researches has been done on the
antibiotic resistance of Escherichia coli in poultry
of Iran, which indicates the high level of antibiotic
resistance in different parts of the country. In
Ardabil province has been reported that the highest
resistance to  tetracycline  (99.43%) and
erythromycin (97.75%) and the lowest resistance
against fluorophenicol (58.99%) and lincospectin
(36.52%). In the evaluation conducted in Urmia
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between 2006 and 2011 showed that the highest
resistance had to tylosine, tetracycline, and
erythromycin, and the highest sensitivity had to
fluorophenicol and lincospectin. In the study on
120 Escherichia coli isolates obtained from broiler
flocks in Ahvaz observed the highest resistance to
enrofloxacin (90.8%), followed by fluorophenicol
(83.3%), doxycycline (82.5%), sultrim (74.2%)
and lincoceptin (66.7%). In Yazd was reported the
highest resistance was to nalidixic acid (100%) and
ciprofloxacin (86%) and the highest sensitivity was
to colistin (100%) and gentamicin (93%). A study
conducted on 80 Escherichia coli isolates from
Mazandaran broiler flocks showed that isolates of
resistance to tetracycline, erythromycin and
ampicillin ~ were  71.25%, 65%, 62.5%,
respectively. In Sistan and Baluchestan province
has been reported the highest resistance of
Escherichia coli strains isolated from broiler
against tetracycline (95.0%), ciprofloxacin
(88.3%), cotrimoxazole (86.7%), lincoceptin
(52.5%) and gentamicin (21.7%) (21). The study
was conducted on 71 Escherichia coli isolates from
broilers with colibacillosis in Tabriz showed that
the percentage of resistance of doxycycline,
danofloxacin, enrofloxacin, soltrim,
fluorophenicol, colistin and neomycin were 66.1,
60.7, 55, 50.8,41.7, 18 and 16.1, respectively.

In the present study, the resistance to the
majority of antibiotics commonly used in the

poultry industry (tylosin, tetracycline,
oxytetracycline, chlortetracycline, doxycycline,
sulphadiazine + trimethoprim, flumequine,

enrofloxacin, neomycin and nalidixic acid) was
high. 100% of the isolates were resistant to the
three antibiotics tetracycline, chlorotetracycline
and nalidixic acid which the main reasons are the
unprincipled and long-term use of these
compounds, especially the group of tetracyclines
and macrolides in poultry farms as growth-
promoting and therapy. In this study, the resistance
of the isolates to fluoroquinolones other than
ciprofloxacin and danofloxacin was almost similar
to tetracyclines and macrolides. Low resistance to
lincospectin and gentamicin as well as
cephalosporins compared to the studied drugs is
due to limited use of these medicinal compounds in
the prevention and treatment of commercial
poultry flocks. Therefore, at present, these drugs
can be effective in therapy of avian collibasilosis.
The findings of the this study are consistent
with the some previous reports and different from
the findings of other researchers. It seems that this
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difference can be due to different in the type,
amount and continuity of antimicrobial compounds
and temporal and spatial differences and different
in the studied isolates.

Multiple drug resistance during the last decades
in many countries, including Iran , Pakistan, Nepal,
China and Nigeria have been reported. In this study
all 111 isolates to three types of antibiotics were
resistant and 100 isolates (more than 90%) to five
types of antibiotics of the 20 antimicrobial
compounds tested which mainly due to the
improper use of these drugs without accurate
assessment of bacterial susceptibility in poultry
farms. It is alarm a threat to the transmission of
resistance genes to humans. This issue is very
serious in developing countries where o not abide
the use of antibiotics and the duration of abstinence
from meat and other animal products of treated
with antibiotics. Multiple drug resistance of the
present study is consistent with the studies of Jafari
et al., Kim et al., Jahantegh et al.

The similarity of antibiotic resistance patterns
of isolates in farms has been in recent years. In the
present study, 81.8% of poultry farms had the same
antibiotic resistance pattern and 18.2% of poultry
farms did not have similarities in drug resistance
pattern of isolates. In this study, in 9.1% of poultry
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farms, all five isolates from one farm had a similar
drug resistance pattern. Due to the variability of
antibiotic resistance pattern of isolates studied,
antibiogram  test should be  performed
independently for each region or even each poultry
to select the appropriate and effective drug for the
treatment of colibacillosis.

Conclusions

The data obtained in this study indicate that that
level resistance of isolates to the majority of
antibiotics commonly used in the Iranian poultry
industry is high. This can be due to the excessive
use of antibiotics in poultry farms, which is very
important for public  health.  Therefore,
implementation of a national monitoring plan for
antimicrobial resistance and rational
administration of antibiotics seems necessary.
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