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ABSTRACT

Avian colibacillosis is responsible for large ecomo losses in poultry industry. Antimicrobial thpgais an
important tool in reducing both the incidence andrtality associated with avian colibacillosis. Amiicrobial-
resistant Escherichia coli can be transferred frammals to humans through consumption of contarathd®od
and it causes a public health risk. The presentlystwas conducted to estimate the Geographical aadanal
variation in antimicrobial susceptibility of Eschehia coli isolated from broiler chicken in Iran.tétal of 401
sample were collected in two geographical regiongran.184isolates of E. colifrom North of Iran &i¥ isolates
of E. Colifrom Northwest of Iran were collected c®n2012 to 2013, and were analyzed for resistawncé t
antimicrobial agents. Statistical analysis was ¢agrout using SPSS 16.0 where applicable. Antilsiogrrevealed
that the highest level of resistance was obsengainat Sulfamethoxazole+trimethoprim (Sulff(69.4%) and
Enrofloxacin (53.2%) in North and Sulfamethoxazafgnethoprim (Sultrifi) (53.9%) and Doxycycline(34%) in
Northwest of Iran.The most sensitive antibiotics Nworth were Colistin and Lincomycin+Spectinomycin
(Lincospectin®)(20.3% and 13.3% respectively); and in Northwesdliglin and Lincomycin+Spectinomycin
(Lincospectin®)(14.8% and 3.8% respectively). Multi drug resistanwas also detected in high percentage of
E.coli isolates. There were some differences iceqisbility patern of E.coli isolates between sa@sof year and
two Geographical regions. This study showed thay vegh level of resistance to some common antitsoin
poultry farms causes treatment failure, becausg tleenot have remedial effects.
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INTRODUCTION

The poultry industry play a very important rolenational economy of Iran. The continuing regulai$e in human
population in Iran and the background of food regmients have contributed to the development ofithportant
industry. Throughout the past 30 years, a consideenabmber of private and state firms have beerbbsked in
Iran [1].

Escherichia colis the most common pathogen isolated from broitdrisken.E. coli are Gram negative bacteria
under the family Enterobacteriaceae and widelyriBisted in nature, the important reservoir ©f coli is the
intestinal tract of Humans and poultry [2].colicause colibacillosis in chickens, Avian colibagi®is responsible
for large economic losses in poultry industry whish characterized by cellulitis, omphalitis, aircealitis,
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salpingitis, meningitis, endocarditis, urinary tramfection, swollen head syndrome, coligranulonand
colibacillosisperitonitis, synovitis and coligranuha [3],[4]. E. coli may be sensitive to many antibiotics, but also
theE. coliisolated from chicken are frequently resistantrie or more antibiotics.

Antibiotics are extensively used in poultry indysfor the function of growth promoter and contrafdctious
diseases. There is clear evidence of abuse ofiatitih causes continuously increasing multi-drugjstant ofE.
coli[5].this condition is due to uncontrolled use of antirbial drugs in poultry industry without formestig that
might have resulted antibiotic resistance causimgpmrtant problem because it limits the therameptissibilities in
the controlling of bacterial disease[5]. antimidedfresistantE.coli can be transferred from animals to humans
through consumption of contaminated food and iseawa public health risk.

There are Geographical and seasonal variationtimanobial resistance profiles in veterinary mexéfor a lot of
bacteria such a8. coli[6], and also these variation are exist in humadiaine for big range of bacteria [7],[8],[9].
The present study was designed to estimate ther@gluigal and seasonal variation in antimicrobiacetibility
of E. coliisolated from broiler chickenin two geographicajios and seasons of a year in Iran.

MATERIALS AND METHODS

Sample collection

From October 2012 to October 2013, a total of 40hHes were collected in two geographical regionsan, 184
isolates ofE. coliwere collected from North of Iran (Behshahr) and &bolates oE. coli from Northwest of Iran
(Urmia) (fig 1). The bacteria were originally re@ved from a variety oftissues including the air, sgricardial sac,
heart, liver and trachea.

Isolation and identification of E. coli

Standard methods were used for the enrichmengtisol and identification oE. coli isolates. All strains were
isolated from broiler chickens that had died froofisepticemia, Specimens were cultured on McCordw@y EMB
agar and the colonies suspected té&beoliwere identified by standard methods (nccl) [10].

Antimicrobial agent susceptibility testing

Antimicrobial susceptibility determination was rimgly tested by the single-disc diffusion methodC@®LS, 2001)
[10]. These antimicrobial agents were chosen orbtsis of their importance in treating human omediE. coli
infections. The following antibiotic discs on MuallHinton agar were applied: Sulfamethoxazole+ttioprim
(SXT/ 25 ug), Enrofloxacin (NFX/5 ug), Florfenic@tFc/ 30 pg), Colistin (CL/ 10 pg), Doxycycline (B0 ug),
Lincospectine (LIN / 200 pg)and Fosbac (200 pg).

The diameters of the zones of inhibition were mea$wy using precision callipers and were integueby
referring to the table which represents the NCCllsemmittee’s recommendation (NCCLS, 2001) [10].

Statistical analysis

Statistical analysis was carried out by using SB68, for investigation of seasonal pattern x2-teste used as
statistical methods.The geometric mean, medianraode of MIC values were determined using the Miafios
Office Excel 2013 software package.
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Figure 1.Two geographical regions in Iran that samfes were collected from theirs poultry farms. Urmiacity (a)that placed in West
Azarbaijan province and the other one is Behshabhrity (b)that placed in Mazandran province
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RESULTS

Geographical regions:

In North of Iran (Behshahr City) the highest ratk resistance were against Sulfamethoxazole+trinpatho
(Sultrim®) (69.4%), Enrofloxacine (53.2%), Felorfenicol (8%), Doxycyline (31%), Fosbac (27.8%), and lowest
levels of resistance were against Lincomycin+Speatiycin (Lincospectir® (20.3%), Colistin (13.3%) (Table 1).
In Northwest of Iran (Urmia City) the highest raté resistance were againstSulfamethoxazole+trinpetho
(Sultrim®) (53.9%), Doxycyline (34%), Felorfenicol (25.7%)psbac (20.5%), Enrofloxacine (15.1%) and lowest
levels of resistance were against Lincomycin+Speatiycin (Lincospectirid (14.8%), Colistin (3.8%) (Table
2).Multiple resistances were observed in all ofifmdates.

Seasonal variation:

The meaningful seasonal variation in North of I@ehshahr City) were observed against Enrofloxacnd
Doxycyline, and in Northwest (Urmia City) were obssd against Colistin, Doxycyline,
Lincomycin+Spectinomycin (Lincospectine) and Fosff<0.05).Percentageof antimicrobial sensitivitgifierent
seasons for each geographical regions were showragletely in figure 2 and figure 3.

Table 1. Antimicrobial susceptibility of Escherichia coli isolated from broiler chicken carcasses in North ofran (Behshahr)

. Sensitive Intermediate Resistance
DIsC Disc content | Total Precentage N Precentage N Precentage N
Sultrim 25 ug 184 28.4% (52) 2.2% (4) 69.4% (128)
Enrofloxacin 5 pg 184 42.4% (78) 4.4% (8) 53.2% (98)
Florfenicol 30 pg 184 48.2% (89) - - 51.8% (95)
Colistin 10 ug 184 84% (154) 2.7% (5) 13.3% (25)
Doxycycline 30 ug 184 58.3% (107) 10.7% (19) 31% (58)
Lincospectine 200 pg 184 77.1% (141) 2.7% (5) 20.3% (36)
Fosbac 200 pg 184 70% (129) 22% (4) 824 (51)

Table 2. Antimicrobial susceptibility of Escherichia coli isolated from broiler chicken carcasses in Northweof Iran (Urmia)

. Sensitive I ntermediate Resistance
DISC Disc content | Total Precentage N Precentage N Precentage N

Sultrim 25 ug 217 34.7% (75) 11.4% (25 53.9% (117)
Enrofloxacin 5 ug 217 75.7% (164) 9.2% (20) 1% (33)
Florfenicol 30 ug 217 66% (143) 8.3% (18) 7% (56)

Colistin 10 pg 217 87.2% (189) 9% (19) 3.8% 9)
Doxycycline 30 ug 217 45.8%  (99) 20.2% (44) 34% (74)
Lincospectine 200 pg 217 79% (171) 6.2% (14 14.8% (32)
Fosbac 200 pg 217 71.3%  (155) 8.2% (18) 20.5% (44)

DISCUSSION

E. coli is one of the major pathogen responsible iarious types of disease conditions in poultrgdiag to
economic losses to poultry industry. The antibisnsitivity pattern showed that important emphasisd to be
given for careful selection of antibiotics aftetibiotic sensitivity testing and judicious use otk antibiotics [11].
The results showed that in North of Iran the mastistance was related to Sulfamethoxazole+trimetmop
(Sultrim®) (69.4%) and Enrofloxacine (53.2%),and the leaststance was related to Lincomycin+Spectinomycin
(Lincospectin®) (20.3%), Colistin (13.3%), In the Northwest ofair the most resistance was related to
Sulfamethoxazole+trimethoprim (Sultffin(53.9%) and Doxycyline (34%), and the least tasise was related to
Lincomycin+Spectinomycin (Lincospectife(14.8%), Colistin (3.8%).The highest sensitivegiwas Colistin in
both regions (sensitivity in Behshahr 84% and mmla 87.2%) and the lowest sensitive drug in betlions was
Sultrim (sensitivity in Behshahr was 28.4% andUmmia was 34.7%).

very high resistance to some common antibiotics beayelated to bacterial properties, Blind antimiial therapy,
irregular usage of antibiotic drugs, the lack ajamization and restrictions on their use [12].tlghér incidence of
antibiotic resistance observed in this study isseziant with results obtained in Algeria and Sehf.

Variety in Antibiogram results in different studienay be related to the properties of pathogeniteba in any
region and to the difference in usage of antib&tiozawa et al. studied 83 E. coli strains frombedlillosis in
Japan and reported that the most resistance wassagepicillin and oxytetracycline while the leassistance was
against enrofloxacin and florfenicol [14].
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Figure 2. Seasonal variationiantimicrobial sensitivity percentageof Escherichia coli isolated from broiler chicken carcasses in North o
Iran (Behshahr)
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Figure 3. Seasonal variation irantimicrobial sensitivity percentage of Escherichia coli isolated from broiler chicken carcasses il
Northwest of Iran (Urmia)

CONCLUSION

The results of this study show that very hresistance to somecommon antibiotics in poultrynfamay caus
problemsof usage of these antibiotics, because tleyot have positive effects, increase economatscanc
causeside effects of antibiotics abuse and ditiiesilwhenantibiotic drugs renn in the flesh. The results of tt
studyemphasis that the need for using r-antibiotic remedial protocols for effective therapfycolibacillosis in
poultry farm.

REFERENCES

[1] Joshi S, Singh R, Singh SPetWorld, 2012 5,405-408.

[2]Bélanger L, Garenaux AHare J, Boulianne M, Nadeau E,Dozois CMEMS Immunc Med Microbiol

2011,62,1-10.

[3] Daini OA, Ogbulo OD, Ogunledun /Afr J Clin Exp Micrq 20056, 14-19.

[4]Zahraei Salehi T, Farashi Bonablinternational Journal of Poultry Scienc2006 5, 677-684.

[5]Hossain MT,Siddiqgue MPHossail FMA, Zinnah MA, Hossain MM, Alam MKRahma MT,Choudhury KA,
Bangl J Vet Med2008 6, 01-05.

[6] Parveen S, Lukasik J, Scott TM, Tamplin ML, Porté, Sheperd S, Braun K, Farrah SJournal of Applied
Microbiology2005 50-57.

176
Pelagia Research Library



Sina Mojaverrostami et al Euro. J. Exp. Bio., 2014, 4(4):173-177

[7] Talsma E, Goettsch WG, Nieste HLJ, SchrijnemakeM, Sprenger MJMClinical Infectious Diseased,999
29, 845-8.

[8] Dagan R, Barkai G, Givon-Lavi N, Sharf AZ, \dgr D, Cohen T, Lipsitch M, Greenberg Dournal of
Infectious Diseasez008 197, 1094-1102.

[9]HudsonJA, NicolC, Wrightd, WhyteR, Hasell Skgurnal of Applied Microbiologyl1999 87, 115-124.
[10]National Committee for Clinical Laboratory Sterds Performance Standards for AntimicrobialSu#oiéity
Testing-Eleventh Information. Supplement M100-SMCCLS 2001 Villanova, PA.

[11] Sharada R, Wilfred Ruban S, ThiyageeswarafrviHuras J Sci Re201Q 5, 18-22.

[12] Aggad H, Ahmed Ammar Y, Hammoudi A, Kihal \&lobal Veterinaria 20104, 303-306.

[13] Fofana A, Bada Alambedji R, Seydi M, Akakpo, ®hkar Medicaj2006 511, 57-62.

[14]0zawa M, Harada K, Kojima A, Asi T, SameshimaAVain Dis 2008 52, 392-397.

177
Pelagia Research Library



