1

Title page
Title: Prevalence and antimicrobial resistant profile of Escherichia coli and Salmonella isolated from diarrhoeic calves 
Running Title: Prevalence and antimicrobial resistant profile of Escherichia coli and Salmonella isolated from diarrhoeic calves
Authors and Co-authors:
Abu Raihan Md. Ismail Hossain Ansari, Md. Mostafizer Rahman, Md. Zohorul Islam, Bhajan Chandra Das, Ahasan Habib, S.M. Shariful Hoque Belal and Kamrul Islam*.
No. of Tables : 3 
Addresses:
Abu Raihan Md. Ismail Hossain Ansari, Veterinary Surgeon, District Veterinary Hospital, Nilphamari, Bangladesh. Email- kresearch13@gmail.com

 Md. Mostafizer Rahman, Department of Microbiology, Faculty of Veterinary and Animal Science, Haji Mohammad Danesh Science and Technology University, Dinajpur, Bangladesh. Email- cataphos@gmail.com

 Md. Zohorul Islam, Department of Microbiology, Faculty of Veterinary Medicine, Chittagong Veterinary and Animal Sciences University, Chittagong, Bangladesh. Email- 
Kamrulislam228@gmail.com 
Bhajan Chandra Das, Department of Medicine and Surgery, Faculty of Veterinary Medicine, Chittagong Veterinary and Animal Sciences University, Chittagong, Bangladesh. Email- bcdas2002@gmail.com

Ahasan Habib, Department of Parasitology, Bangladesh Agricultural University, Mymensingh, Bangladesh. Email- sohel.dr2000@yahoo.com

S.M. Shariful Hoque Belal, Veterinary Surgeon, District Veterinary Hospital, Sirajgonj, Bangladesh. Email- shariful.belal@yahoo.com

*Kamrul Islam, MS Fellow (Microbiology), Department of Microbiology, FVM, CVASU. e-mail: kamruldvm13@gmail.com, Mobile: +8801813142500.

*Corresponding Author:
Kamrul Islam*, Masters Fellow (Microbiology), Department of Microbiology, FVM, CVASU. e-mail: kamruldvm13@gmail.com, Mobile: +8801813142500.

Title: Prevalence and antimicrobial resistant profile of Escherichia coli and Salmonella isolated from diarrheic calves 
Abu Raihan Md. Ismail Hossain Ansari1, Md. Mostafizer Rahman2, Md. Zohorul Islam3, Bhajan Chandra Das4, Ahasan Habib5, S.M. Shariful Hoque Belal6 and Kamrul Islam3*

1Veterinary Surgeon, District Veterinary Hospital, Nilphamari; 2Department of Microbiology, Faculty of Veterinary and Animal Science, Haji Mohammad Danesh Science and Technology University, Dinajpur; 3Department of Microbiology, Faculty of Veterinary Medicine, Chittagong Veterinary and Animal Sciences University, Chittagong; 4Department of Medicine and Surgery, Faculty of Veterinary Medicine, Chittagong Veterinary and Animal Sciences University, Chittagong; 5Department of Parasitology, Bangladesh Agricultural University, Mymensingh; 6Veterinary Surgeon, District Veterinary Hospital, Sirajgonj; Bangladesh.

*Corresponding Author:
Kamrul Islam*, MS Fellow (Microbiology), Department of Microbiology, FVM, CVASU. e-mail: kamruldvm13@gmail.com, Mobile: +8801813142500.

ABSTRACT
Calf diarrhea is a very common problem in all cattle production system in Bangladesh. Indiscriminate use of antibiotic in livestock upshots drug resistance and limit the therapeutic possibilities in the treatment. A cross-sectional study was conducted to isolate, identify and detect the antimicrobial resistant profile of E. coli and Salmonella from diarrheic calves. A total of one hundred and twenty five fecal specimens were collected directly from the rectum of diarrheic calves. Of the samples collected 35 (25%) and 11 (8.8%) was found positive for E. coli and Salmonella spp respectively. Antimicrobial resistance of these two isolate was found against Amoxycillin, Ampicillin and Tetracycline, on the other hand a high sensitivity was found towards Ciprofloxacin, Levofloxacillin, Azithromycin and Cefotaxime. Serotyping was done by using specific antisera to identify variants of the somatic (O) and flagellar (H) antigens. Cultural and biochemical features also reveal the presence of pathogens in the diarrheic calves.
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INTRODUCTION
Diarrhea is one of the most likely reasons of young calves become sick or dies. One of the most critical periods for the newborn calf is the first week of life and is generally associated with a mortality rate of 10%. Diarrhea is one of the major causes of mortality in newborn calves, the incidence of diarrhea in calves less than one month ranges between 15 to 20%, the greatest risk occurring during the first two weeks of life (Vandeputte et al., 2010) Calf diarrhea is a major cause of economic loss with high morbidity and mortality in the cattle industry worldwide (Bartels et al., 2010; Kelling et al., 2002; Uhde et al., 2008). In Bangladesh, calf diarrhea remains the most often reported clinical problem in calf management and rearing system (Debnath et al., 1990). Historically, calf diarrhea has been commonly attributed to bovine rotavirus group A (BRV-A), bovine coronavirus (BCoV), bovine viral diarrhea virus (BVDV), Salmonella spp. (Salmonella), Escherichia coli (E. coli), and Clostridium perfringens (C. perfringens) type C and Cryptosporidium parvum (C. parvum) (Acha et al., 2004; Reynolds et al., 1986; Safi and Smith, 1985; Snodgrass et al., 1986). However to recover this significant economic losses, heavy amounts of antimicrobials is used in calves feed as a preventive and curative purposes worldwide (Dheilly et al., 2011). The inevitable selection of antimicrobial compound that results resistance in calf pathogens and commensals may emerge and become a worldwide public health problem through impact on food safety which led to failure of prevention and treatment. Antimicrobial-resistant bacteria carried by animals can enter the human food chain through the consumption of meat or other animal products, through farm runoff water, and by other pathways (Donnelly et al., 1999). The study was conducted a) to isolate and identify the bacteria associated with calf diarrhea; b) to characterize the bacteria by different cultural, biochemical and serological tests; c) to study the antibacterial sensitivity of the identified field isolates.

 MATERIALS AND METHODS 
 Collection of Samples
A Total of One hundred and twenty-five fresh fecal samples were collected from Calves suffering from Diarrhea and Enteritis. The samples were collected from the selected calves and brought to the laboratory for conducting the experiment.
Isolation of bacteria
Firstly fecal samples were inoculated into nutrient broth (NB) and incubated at 37°C for 24 hours and then the growth were inoculated into nutrient agar (NA) and incubated at 37°C for 24 hours. The cultivated organism from nutrient (NA) agar were inoculated directly into MacConkey agar and incubated at 37°C for 24 hours. Lactose fermenting pink (bright red) colony from the MacConkey agar was sub-cultured into EMB agar again and incubated at 37ºC for 24 hours. The non lactose fermenting colorless colony from the MacConkey agar was sub-cultured on SS agar media and  on Brilliant green agar (BGA) media used as a selective media for pathogenic Salmonella and incubated at 37ºC for 24 hours.  
Microscopic study by staining method
Grams staining method was done to study Morphology and staining characters. Suspected colony from EMB agar and SS agar were stained as described by manual of veterinary investigation laboratory technique.
Identification of bacterial isolates by using specific biochemical tests
Various biochemical tests were performed for species identification. For this study isolated organisms with supporting growth characteristic of E. coli on EMB and Salmonella spp on SS and BGA were subjected to various biochemical tests named carbohydrate fermentation tests, TSI agar slant reaction, MR-VP, MIU, Indole reaction and Citrate utilization test were carried out for identification of suspected Salmonella. All the isolates from different sources were tested for the detection of E. coli and Salmonella.
Serotyping by slide agglutination test
The polyvalent agglutinating antiserum poly “O” and poly “H” against Salmonella spp. manufactured by Sand A Reagents Lab, Bankok, Thailand, was used for the serotyping of the isolated Salmonella spp. The macroscopic slide agglutination tests were performed. The cultures to be tested were first checked with salmonella poly “O” polyvalent antiserum. A single isolated colony from BG agar was dissolved physiological saline solution. A single drop of hick bacterial suspension was placed on glass slide and a drop of polyvalent antiserum was added. The slide was gently rotated to mix the fluids thoroughly. Those cultures which agglutinated within one to two minutes were selected as positive for salmonella and subjected to agglutination test with Salmonella agglutinating antiserum (poly “H”). 
Antibacterial sensitivity pattern of the isolated Salmonella and E. coli
The overnight nutrient broth cultured Salmonella isolates were poured on SS agar and spread uniformly with the help of sterile glass spreader. Antibacterial disc were applied aseptically to the surface of the plate at an appropriate arrangement with the help of sterile forceps and incubated at 37ºC for 24 hours, aerobically. Antibiotic sensitivity pattern of isolated E.coli and Salmonella spp were performed against 14 commonly used antibiotics belonging to different groups. 
RESULT AND DISCUSSION 
Result
Following Gram’s staining technique the smear of the slide that revealed as gram negative rods of different shape and size, which arranged singly, pairly or in short chain indicating E. coli and the small, uniform rod shaped gram negative organisms arranged singly and sometimes pairly indicating Salmonella spp . On nutrient agar the isolated E. coli produced smooth, circular and white to grayish white colony with peculiar fetid odor and the isolated Salmonella spp produced circular, smooth, opaque and translucent colonies. E. coli produced bright pink or red colonies on MacConkey agar while the Salmonella spp showed colorless, smooth, pale, transparent colonies. On EMB agar the fecal isolates of E. coli produced raised, large, smooth and sticky colony with yellow green metallic sheen. E. coli produced pinkish colony and the isolated Salmonella spp exhibited opaque, translucent and colorless colonies on S-S agar. On BGA the isolated E. coli produced yellowish green color and the isolated Salmonella spp produced pale pink color colonies against a pinkish background which was of green in color before growth.
The results of frequency distribution of bacterial isolates were presented in (Table 1). A total of 125 faecal samples were examined for the isolation of bacteria of which 35 (28%) samples were positive for E. coli, 11 (8.8%) samples were positive for Salmonella spp, 79 (63.2%) samples were negative for bacteria. 
Bacteria isolated from feces of diarrheic calves were subjected to various physio-chemical tests to determine their biochemical characters and degree of variation in their reactivity pattern. The results of these tests are presented in (Table 2). The isolated salmonella spp given positive agglutination test with Salmonella agglutinating antiserum poly “O” and “H”.
Form the antibiogram study, it was revealed that among the isolated E. coli organism from calves 100% were highly sensitive to Azithromycin, Ciprofloxacin and Levofloxacillin. 
100% were moderately sensitive to Colistin sulphate & Pefloxacin, 80% were to Gentamicin, 20% were to Cefotaxime. On the other hand 100% were less sensitive to Tobramycin, 80% were less sensitive to Doxycycline, Bacitracin & Erythromycin; 20% were less sensitive to Gentamicin, Cefotaxime, Carbinicillin. 100% were resistance to Amoxycillin, Ampicillin & Tetracycline, where as 80% resistant to Carbinicillin, 60% resistant to Cefotaxime and 20% were resistance to Bacitracin & Erythromycin. Among the isolates of Salmonella sp 100% were highly sensitive to Levofloxacillin, 75% were to Ciprofloxacin, 50% were to Azithromycin. 100% were moderately sensitive to Pefloxacin & Cefotaxim, 75% were to Gentamicin, 50% were to Azithromycin and 25% were moderately sensitive to Ciprofloxacin, Colistin Sulphate and Erythromycin. 75% were less sensitive Bacirtracin & Colistin Sulphate, 50% less sensitive to Tobramycin but 25% were less sensitive to Doxycycline, Gentamicin, Carbinicillin & Erythromycin. Besides those 100% were resistant to Amoxycillin ,  Ampicillin & Tetracycline, 75% were to Carbinicillin & Doxycycline, 50% were to Erythromycin & Tobramycin, 25% were to Bacitracin (Table 3).
Discussion
In the present investigation a total of one hundred and twenty-five fresh fecal samples were collected from Calves suffering from Diarrhea and Enteritis. Of which 35 samples were found positive for E. coli giving positive reaction to lactose fermentation on MacConkey agar plate, metallic sheen colonies on EMB plates and yellowish green colonies on BGA, 11 samples were found positive for Salmonella producing negative reaction to lactose fermentation on MacConkey agar plate, opaque, translucent and colorless colonies on S-S agar, pale pink color colonies against a pinkish background on BGA and  deep blue  color from green color Simmons citrate agar. Similar findings were also corroborated by (Abdullah et al., 2013). Gram staining were performed for all the isolates and revealed a Gram negative, non-acid fast, uniform staining non-spore forming bacilli. These findings were identical with the earlier studies by (Merchant and Packer, 1967). Serotyping of salmonella spp based on the agglutination of bacteria with specific sera to identify variants of the somatic (O) and flagellar (H) antigens which is supported by (Wattiau et al., 2011).
The frequency distributions of different species of bacterial isolates in different fecal samples were found variable. Results of the present study indicated that all the two different types of bacteria were present in the same fecal samples collected from diarrheic calves. Of the samples collected 35 (25%) and 11 (8.8%) was found positive for E. coli and Salmonella respectively. This was supported by (who found out of 114 faecal samples, 44 (38.6%) samples were positive for E. coli, 25 (21.9%) samples were positive for Salmonella spp. 
The different isolates of E. coli and Salmonella showed identical results in different biochemical tests TSI, MIU, Indole, MR-VP and citrate utilization tests. The actual causes for which the manifestation of an identical result in biochemical tests by the two groups of known identified isolates were not clear. But it was reported that due to presence of some common genetic materials it is possible to manifest similar types of biochemical strategy (Abdullah et al., 2013).
The invitro antibiotic sensitivity test of two different types of bacterial isolates to 14 different antibiotics such as ciprofloxacine, levofloxacine, cefotoxaime, erythromycin tetracycline, ampicillin, amoxycillin, and tobramycine were studied. A slight variation was noticed in the results of sensitivity of isolates against 14 different antibiotics used. The isolated Salmonella and E.coli bacteria were  highly sensitive   to levofloxacillin, ciprofloxacin, azithromycin, cefotaxime; moderately sensitive to gentamicin, azithromycin, pefloxacin, colistin sulphate, cefotaxime, erythromycin, carbinicillin and to ciprofloxacin. They were less sensitive to tobramycin, bacitracin, erythromycin, colistin sulphate, doxycycline, tetracycline, carbinicillin, cefotaxime while resistant to amoxycillin, tetracycline, bacitracin, tobramycin, doxycycline, carbinicillin, erythromycin, cefotaxime and to colistin sulphate. The antibacterial resistance observed in the isolated Salmonellae and E. coli might be due to indiscriminate use of those antibacterial agents in field condition in   the study areas or rapid chromosomal mutation and the presence of specific plasmid DNA. The sensitivity tests were performed by disc diffusion method using 14 different antibiotic discs. This will provide guideline to the Veterinarian to select appropriate antibiotics to reduce the economic losses through selecting the sensitive antibiotics. This finding satisfied the result of (Ahmed et al., 2009; Guerra et al., 2006) stated that calf isolates were highly sensitive to ciprofloxacin, levofloxacin and resistant to ampicillin, erythromycin, gentamicin and amoxycillin. 
The variation in the sensitivity of antibiotics of the fecal isolates may be due to the outcome of choice and also the indiscriminate use of antibiotic in different disease stage to various species of animals. The results of isolation, identification, biochemical test, frequency distribution, and antibiotic sensitivity of the bacteria isolated from calf diarrhea in the present study indicates that the microbial factors might play an important role for the development of calf diarrhea.
Conclusion
Now Cattle farming are emerging as a small and large scale agro-based industry throughout the world. Due to the shortage of land and dense population, domestic cattle have the chance to gain the state of carrier of Salmonella spp and E. coli which is the common food borne pathogens for human beings. The findings of the present study indicate that the use of Ciprofloxacin, Levofloxacillin, Azithromycin and Cefotaxime may have the preference to be choice in clinical control of Salmonella spp and E. coli causing calf diarrhea.
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Table 1. Frequency distribution of different species of bacterial isolates

	Name of isolated bacteria
	Total number of samples examined
	Total number of positive samples
	Frequency of distribution in percentage

	E. coli
	                 125
	35
	35%

	Salmonella spp
	                 125
	11
	11%

	Other bacteria involved
	                 125
	48
	48%

	Negative for bacteria (Nutritional and other factors involved)
	                 125
	31
	31%




Table 2. Biochemical characteristics of E. coli and Salmonella spp from diarrheic calves
	Isolated organisms
	Indole production  test
	Methyl-red test
	Voges-Poskauer reaction
	Citrate utilization test
	MIU test
	TSI Test
	Hydrogen sulphide

	
	
	
	
	
	
	
	

	E. coli
	+
	+
	_
	_
	All +
	Butt-Y
Slant-Y
	_  

	Salmonella spp
	_
	+
	_
	_
	   +
	Butt-Y
Slant-R
	+












Table 3. Antibiotic sensitivity test of various isolates of E. coli and Salmonella spp 
	Name of organisms
	Total no. of isolates
	

	Antibiotic disc used

	
	
	DO
	AML
	CT
	PEF
	CN
	CAR
	CTX
	CIP
	AZM
	E
	TE
	LEV
	TOB
	B

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	E. coli
	35
	+
	_
	++
	++
	++
	_
	_
	+++       
	+++
	+
	+
	+++
	+
	+

	Salmonella spp
	11
	_
	_
	+
	++
	++
	_
	++
	++
	+++
	+
	_
	+++
	+
	+



Legends: DO= Doxycycline; AML= Amoxycillin; CT= Colistin Sulphate; PEF= Pefloxacin; CAR= Carbinicillin; CTX= Cefotaxime; CN= Gentamicin; CIP= Ciprofloxacin; AZM= Azithromycin; E= Erythromycin; TE = Tetracycline; LEV= Levofloxacillin; B= Bacitracin; TOB= Tobramycin; - = resistance; + = Less sensitive; ++ = Moderately sensitive.
