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Isolation, Identification and Antimicrobial Sensitivity pattern of Bacteria Causing Egg Peritonitis in Layer Birds
ABSTRACT

The objective of the present study is to find out the bacterial agents associated with egg peritonitis in commercial layer birds and to determine their in vitro sensitivity to various antibacterial agents
. Samples were collected from the birds which showed egg peritonitis lesions during necropsy carried out in Poultry disease diagnosis and surveillance laboratory, Namakkal 
from the period of May 2019 to March 2020. The bacterial agents were isolated and identified by standard bacteriological techniques. The invitro
 antibiotic sensitivity test with different antibiotic discs was carried out. Out of 50 samples screened, E.coli (70%), Salmonella species (8%), Proteus species (8%), Klebsiella species (6%), Pseudomonas species (6%) and Gallibacterium species (2%) were isolated. The in vitro antibiotic sensitivity test indicated that the highest number of isolates (64%) were sensitive to Levofloxacin, followed by Ciprofloxacin (60%). All the isolates were resistant to Neomycin, Tylosin, Lincomycin, Erythromycin, Bacitracin, Colistin and Chlortetracycline .
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1.INTRODUCTION

An Inflammatory reaction of the peritoneum caused by the presence of egg yolk material in the coelomic cavity is termed as Egg peritonitis.  Factors like accumulation of fat in the abdominal cavity, high atmospheric temperature, rough handling of birds and enteric disturbances are some of the predisposing factors for this condition. Bacterial pathogens can ascend the oviduct from cloaca leading to salpingitis and peritonitis even in the absence of predisposing factors [1]. Egg peritonitis can be classified as non septic egg peritonitis and septic egg peritonitis. In non septic egg peritonitis there is no involvement of bacterial infections where as septic egg peritonitis is the most common type occurs due to contamination with bacteria
. Diagnosis of Egg yolk peritonitis is difficult in live birds because it is an acute condition with affected birds appearing physiologically normal. It is mainly diagnosed by observing the gross lesions like formation of egg yolk clumps in the abdominal cavity and presence of fibrin or albumen like material with a cooked appearance among the abdominal viscera. Egg peritonitis gives the appearance of contagious disease because it is one of the major causes of morbidity and mortality for commercial layer chicken during laying period    [2,3]. 
Musa et al. [4] recorded an incidence of 22% egg peritonitis in Poultry in Nigeria. Some studies revealed that Escherichia coli was associated with egg peritonitis in Poultry [3,4]). Avian pathogenic Escherichia coli (APEC) causes peritonitis, air sacculitis and  salpingitis in poultry [5,6].  

Namakkal is one of the thickly populated poultry belt in India
. Necropsy examination of sick and dead poultry birds of various poultry farms located in and around Namakkal was carried out at Poultry Disease Diagnosis and Surveillance Laboratory, Namakkal. The prevalence of egg peritonitis (12.2%) was high among all the poultry diseases recorded at PDDSL, Namakkal during the period of 2011-2018 [7]. But studies on isolation and Antibiogram of bacterial agents associated with egg peritonitis were very limited. Therefore, this study has been undertaken to study the antibiogram pattern of  bacterial agents associate with egg peritonitis in poultry.
Ethics

2.MATERIALS AND METHODS

2.1. Samples

Samples were collected from the birds which showed egg peritonitis lesions during necropsy examination carried out in Poultry disease diagnosis and surveillance laboratory, Namakkal from the period of May 2019 to March 2020. During Post mortem examination the birds showed characteristic fibrin or albumen like material with a cooked appearance among the abdominal viscera. The samples were collected from 50 commercial layer flocks located in and around Namakkal district of Tamil Nadu. Samples were collected from the layer birds of different age groups (21 weeks to 72 weeks), different strains (Lohman,Bovans,Babcock and Hyline).The peritoneal swabs  were collected for bacteriological examination.
2.2. Isolation and Identification

The peritoneal swabs were inoculated into Brain heart infusion broth and incubated aerobically at 370C for 6 hours. Then the broth were inoculated into Brain heart infusion agar and MacConkey agar and incubated for overnight at 370C. Growth characteristics of the isolate were recorded. All the isolates were subcultured and pure colonies were stored in Glycerol broth for future studies.  Each isolate was characterized on the basis of staining behaviour, size, shape and cultural behaviour. Then the isolates were subjected to biochemical tests like Urease test, Indole, Methyl red, Voges proskauer’s, Citrate utilization test for identification [8]. 
 2.3. Antibiogram assay

To know the sensitivity pattern a total of 50 bacterial isolates were subjected to In-vitro antibiogram assay. The assay was performed by disc diffusion method as described by Bauer et al. [9].
 The antibiotics used in this study are Ampicillin(10mcg),Amoxicillin(10 mcg), Neomycin (10 mcg),Levofloxacin (5 mcg), Ciprofloxacin (5 mcg), Gentamicin (10 mcg), Co-Trimoxazole (1.25/23.75mcg),  Cefpotoxime
 (30 mcg), Tylosin(15 mcg), Lincomycin(10mcg), Bacitracin(10mcg), Colistin (10mcg), Erythromycin (15 mcg) and Chlortetracycline (30mcg).

3.RESULTS

Necropsy examination of birds carried out at Poultry Disease Diagnosis and Surveillance Laboratory, Namakkal revealing egg peritonitis in commercial layer chicken. Bacterial organisms isolated from the commercial layer birds showing egg peritonitis lesions ( Figure 1) and their anti-biogram pattern were represented in the table 1. Out of 50 samples examined the following organisms viz., E.coli (35), Salmonella species (4), Proteus species (4), Klebsiella species (3), Pseudomonas species (3) and Gallibacterium species (1) were isolated ( Figure 2 and 3).
 The in vitro antibiotic sensitivity test indicated that the highest number of isolates (64%) were sensitive to Levofloxacin followed by Ciprofloxacin (60%), Co-Trimoxazole (32%), Gentamicin (22%) and Ampicillin (18%). All the isolates showed resistance to Neomycin, Tylosin, Lincomycin, Erythromycin, Bacitracin, Colistin  and Chlortetracycline ( Figure 4). 

Table-1. Antibiogram pattern of bacteria causing egg peritonitis in poultry

	S.No
	Bacterial

isolates
	No.of

isolates
	CIP
	AMP
	N
	TL
	L
	AMX
	B
	CTX
	LE
	GEN
	CT
	CL
	E
	COT

	1
	Escherichia coli
	35
	21
	4
	-
	-
	-
	1
	-
	2
	22
	7
	-
	-
	-
	11

	2
	Klebsiella sp
	3
	3
	1
	-
	-
	-
	-
	-
	-
	1
	1
	-
	-
	-
	-

	3
	Pseudomonas sp
	3
	2
	1
	-
	-
	-
	-
	-
	-
	2
	2
	-
	-
	-
	-

	4
	Proteus sp
	4
	-
	-
	-
	-
	-
	-
	-
	-
	2
	-
	-
	-
	-
	1

	5
	Gallibacterium sp
	1
	-
	1
	-
	-
	-
	-
	-
	-
	1
	1
	-
	-
	-
	-

	6
	Salmonella sp.
	4
	4
	2
	-
	-
	-
	-
	-
	-
	4
	-
	-
	-
	-
	4

	
	Total
	50
	30
	9
	-
	-
	-
	1
	-
	2
	32
	11
	-
	-
	-
	16

	
	Sensitivity %
	
	60
	18
	
	
	
	2
	
	4
	64
	22
	
	
	
	32


CIP-Ciprofloxacin (5 mcg), AMP- Ampicillin(10mcg), N-Neomycin (10 mcg), TL- Tylosin(15 mcg), L-Lincomycin(10 mcg),                     AMX-Amoxicillin(10 mcg), B-Bacitracin(10 mcg), CTX-Cefpotoxime (30 mcg), LE-Levofloxacin (5 mcg), GEN- Gentamicin (10 mcg),        CT-Chlortetracycline(30mcg), CL-Colistin (10mcg), E-Erythromycin (15 mcg) and COT- Co-Trimoxazole (1.25/23.75mcg)
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	     Fig 1. Bird showing egg peritonitis lesion
	               Fig 2 . E.coli in EMB agar
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	                     Fig 3. Salmonella in BGA 
	            Fig 4. Antibiotic sensitivity pattern


4. DISCUSSION
The bacterial agents associated with egg peritonitis were isolated and identified by standard bacteriological techniques. The incidence of the egg peritonitis caused by E. coli was noticed throughout the laying period.

Out of 50 samples screened, E.coli (70%), Salmonella species (8%), Proteus species (8%), Klebsiella species (6%), Pseudomonas species (6%) and Gallibacterium species (2%) were isolated. This study revealed that the bacteria E.coli (70%) is  commonly isolated in egg peritonitis in commercial layer birds followed by Salmonella species  was isolated in 8% of samples and .Proteus species was also isolated in 8% of  samples. 
This is agreed with the report of Srinivasan et al. [10] in which 264 birds with egg peritonitis lesions were screened, out of that E. coli was isolated as a pure culture in 226 and E. coli was isolated along with other bacteria like Proteus species and Klebsiella species in 38 birds. Musa et al. [4] also isolated E.coli  in commercial layer chicken affected with egg peritonitis in Zaria, Nigeria. 

Antibiotic senstitivity
 test results revealed that most of the isolates were sensitive to Levofloxacin (64%) and Ciprofloxacin (60%), followed by Co-Trimoxazole (32%) and Gentamicin. All the isolates were resistant to Neomycin, Tylosin, Lincomycin, Erythromycin, Bacitracin, Colistin and Chlortetracycline. This might be due to indiscriminate use of these antibiotics in poultry industry [11]. The sensitivity pattern of isolates observed in this study was similar to some other studies [12,13]. Similar to our study, Ojo  et al. [14] reported that E. coli,  Klebsiella species and  Salmonella species isolated  from free-range chickens were resistant to Ampicillin (89.7%) and  Neomycin (70.7%). Lakho et al. [15] also reported that E. coli isolated from  poultry  showed sensitivite against ciprofloxacin 
and complete resistance against the lincomycin and bacitracin .Similarly in another study demonstrated that E.coli isolates were mostly sensitive to ciprofloxacin and  gentamicin and resistant to  tetracycline [16]. 
5.CONCLUSION
The present study was carried out to find out the bacterial agents associated with egg peritonitis in commercial layer birds and to determine their in vitro sensitivity to various antibacterial agents. This study revealed that E.coli, Proteus species and Klebisella species are the major bacterial agents associated with egg peritonitis in commercial layer birds and the isolates were sensitive to Levofloxacin and ciprofloxacin. 
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�To improve the study's discoverability in database searches, I recommend include the keywords "Escherichia coli" and "laying hens."


�By mentioning the 12.2% historical frequency in Namakkal, the introduction successfully emphasizes the local significance of the study and offers a solid definition of egg peritonitis. However, the background information must be expanded globally in order to elevate the work to a standard appropriate for an international journal. I strongly advise the authors to include a paragraph outlining the global context of the Antimicrobial Resistance (AMR) crisis in intensive poultry farming, emphasizing how the careless use of antibiotics transforms poultry environments into reservoirs for pathogens that are resistant to multiple drugs. Additionally, as 70% of your isolates are Escherichia coli, could you perhaps provide a brief explanation of the pathophysiology of Avian Pathogenic E. coli (APEC)?





�Please change this sentence tp “In non-septic egg peritonitis, there is no bacterial involvement*, whereas septic egg peritonitis is the most common form and occurs due to bacterial contamination”


�It does not sound  like formal academic language. Please change to “Namakkal is one of the most densely populated poultry belts in India.”


�The paper must have clear ethical compliance declarations in order to meet international publishing standards for investigations using animal subjects and tissues. Before the Materials and Methods, please include a specific "Ethical Approval and Consent" section. Indicate in this section if Institutional Animal Ethics Committee (IAEC) permission was necessary. Make it clear that no live animal treatments were carried out for this study if the samples were only collected from natural post-mortem mortalities that farmers regularly presented to the diagnostic laboratory. Please also indicate if the owners of the fifty commercial layer flocks that were sampled gave their informed consent. Lastly, attach a brief comment verifying that all laboratory procedures adhered to conventional institutional biosafety requirements because zoonotic pathogens, such as Salmonella species, were isolated.
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�Please elaborate on this: In India, are these medications utilized as growth promoters? Since colistin is a human last-resort antibiotic, total resistance to it is quite concerning. The consequences of colistin-resistant bacteria in chicken for public health should be highlighted.
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�You identify E. Coli, Proteus, and Klebsiella as the "major" agents in your conclusion. On the other hand, Salmonella was discovered at a rate that was either equal to or greater than Klebsiella. For accuracy, please rewrite. For instance, you may say, "...revealed that E. coli was the predominant bacterial agent, followed by Salmonella, Proteus, and Klebsiella species."


�The literature you listed in this paper offers a great local background for the Namakkal region and is quite pertinent to the pathology of egg peritonitis. The literature study, however, is now out of date because it heavily relies on references from more than ten years ago (mostly 2000–2014). It is crucial to compare your 2019–2020 findings with contemporary research since antimicrobial resistance (AMR) profiles change quickly as a result of bacterial mutations and shifting agricultural practices. Older resistance references (such those from 2005 and 2012) should be replaced or supplemented with peer-reviewed research that has been released in the recent three to five years, in my opinion.
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