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			Abstract | This study employs a range of methods, including culturing, the VITEK 2 system, and PCR fingerprinting, to confirm Salmonella infections in sheep and calves. The study included 200 animals (100 sheep and 100 calves) with diarrhea, and a total of 200 rectal swab samples were colleved from individual animals. Samples were cultured on various differentiation and selective Salmonella media, such as Salmonella-Shigella agar (SS agar) and Xylose Lysine Deoxycholate (XLD) agar. After culturing of the 200 rectal samples, the present study’s findings showed that 170 (85%) of the samples had growth. In contrast, 30 (15%) of the samples showed no growth. Out of 100 sheep rectal samples, 55(55%) showed colonies of Salmonella spp., while 15 (15%), 5 (5%), and 15 (15%) showed E. coli, Staphylococcus, and Shigella, respectively, with 10 (10%) of the samples showing no bacterial growth. The calf’s rectal samples also revealed that 45 (45%) out of 100 samples had colonies of Salmonella spp., while 20 (20%), 5 (5%), and 10 (10%) had colonies of E. coli, Staphylococcus, and Shigella, respectively. Twenty (20%) of the samples showed no bacterial development. The percentage of diarrheic sheep and calves is as follows: 100 (50%), 35 (17.5%), 10 (5%), and 25 (12.5%) for Salmonella, E. coli, Staphylococcus, and Shigella, respectively. The diagnosis was confirmed using PCR and then using the 16S rRNA gene to confirm bacterial isolates. In this study, we utilized the adhesion genes of S. typhimurium (TolC and SipC genes), which were designed using primers (IDT, Canada). The results showed that SipC genes produced nine positive isolates (two from calves and seven from sheep), whereas TolC genes produced 19 positive isolates (seven from calves and 12 from sheep). The study provides valuable information on the isolation, diagnoses, and molecular detection of Salmonella species in animals with diarrhea, indicating the bacterium is critical organisms in diarrheic animal and opens up potentila treatment options 
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			Introduction

			Salmonellosis is concerned as one of the most prevalent diseases in small ruminants (Ferreras et al., 2007; Farouk et al. , 2021). Salmonella spp. can affect cattle at any age, but calves between 4 and 28 days are particularly at risk (Holschbach and Peek, 2018). These bacteria are major zoonotic agents responsible for causing infections and clinical cases of salmonellosis (Ehuwa et al., 2021). While Salmonella spp. can occasionally cause asymptomatic infections, clinical salmonellosis results from the pathogenicity of these organisms mediated through their virulence genes (Casaux et al., 2023). Calves affected with salmonellosis exhibit high body temperature, weakness, anorexia, and Bloody or mucoid diarrhoea (Shehta et al., 2022; Nikkhah et al., 2023). Salmonellosis in calves is a global health issue with significant economic implications, primarily due to high mortality rates, poor growth, and the potential for the infection to spread to humans (Holschbach et al., 2018). Salmonellosis consequences The consequences of salmonellosis to animals and humans and its implications have on food safety, public health, and economy which include both prevention and treatment expenses; production losses or even deaths that are caused to animals and humans (Ali et al., 2021; He et al., 2023; Sanni et al., 2023). 

			Several factors contribute to the dissemination of S. typhimurium in sheep, including husbandry conditions, environmental circumstances, and the presence of other pathogen species (Tanner and Kingsley, 2018). Young animals, particularly lambs, are often exposed to a higher risk of infection and greater disease risk compared to older ones (Napoleoni et al., 2021; Mosa et al., 2025). The novel BssS/BssR two-component system (TCS) functions as a novel biofilm-promoting factor in S. typhimurium. for S. typhimurium to form biofilms, it must sense and respond to cues within and outside the host via the BssS/BssR TCS. These pathways are widespread in bacteria and are essential modes of communication that enable the bacteria to sense and respond to their environment. Usually, they are composed of a sensor histidine kinase, in this case, BssR, as implied by its name, and a response regulator, BssS, which is also inferable from its name (Lv et al., 2022). SipC contributes significantly to allowing bacteria to enter the host cells and is a key player in the initiation of infections (Giovagnoni et al., 2020). TolC functions as the outer membrane factor of several resistance-nodulation-division (RND) efflux systems (Smith and Blair, 2014). The tolC gene is also of importance, as it can provide information on the multidrug resistance of Salmonella typhimurium, since it codes for a protein that is an essential component of the efflux pumps. These pumps function to remove antibiotics from the cytoplasm or the inner leaflet of the inner membrane, thereby reducing their intracellular concentration and diminishing their effect (Honeycutt et al., 2020). This study aimed to Examining the frequency of Salmonella spp. in sheep and cattle with diarrhea from various ages and seasons with identifying Salmonella spp. by using VITEK 2 system and determining the resistance of isolates to a variety of antibiotics as well as identify a few virulence genes by using PCR technique.

			Materials and Methods

			Samples collection

			Two hundred faecal sample swabs (100 from calves and 100 from sheep) were collected over a period from September 2024 to March 2025. These were swabs from individuals of either sex (both male and female) at any age, particularly young ones with suspected diarrhea. Swabs were taken from all sheep and calves with diarrhea, clinically diagnosed by veterinarians. 

			Salmonella isolation and identification 

			The conventional bacteriological methods were used to isolate Salmonella from the samples. The samples were inoculated into the nutrient broth and incubated at 37°C for 24 hours. Fecal samples were subjected to initial nutrient pre-enrichment and then incubated. Subsequently, 0.5 mL was transferred to 10 mL of Tetrathionate Broth (Merck) and incubated at 37°C for 24 hours. Pre-incubated Salmonella-Shigella agar and Xylose Lysine Deoxycholate (XLD) agar were streaked with a loop of each enrichment broth and incubated. The plates were then analyzed for the existence of Salmonella colonies. Suspected colonies were inoculated into TSI (Triple Sugar Iron agar), peptone water, Simmon’s Citrate, Urea medium, and MR-VP (Khan et al., 2022; Al-Roomi and Ajeel, 2024). 

			Extraction of bacterial DNA

			 DNA was extracted from the samples, and the concentration levels ranged from 50 to 150 ng/μL. The process for obtaining DNA from bacteria utilized an AMB DNA purification kit, following the manufacturer’s instructions (Geneaid, Taiwan). Store the DNA at -20°C for future use. The absorbance ratio at 260 nm to 280 nm (A260/A280) is often used to evaluate the purity of DNA and RNA samples (Wilfinger et al., 1997). This method, which measures absorbance, offers a rapid and straightforward way to assess potential protein contamination in nucleic acid samples. Generally, an A260/280 ratio near 1.8 is seen as a sign of relatively pure DNA, whereas a ratio of approximately 2.0 is accepted as pure RNA (Syafiradewi et al., 2024).

			Application of PCR for detection of Salmonella

			Polymerase chain reaction, commonly referred to as PCR, is a widely used technique for identifying Salmonella due to its exceptional sensitivity and specificity (Deb et al., 2024). The PCR analysis was performed to detect the Salmonella invasion genes (SipC and TolC) according to the manufacturer’s instructions (IDT/Canada). A series of temperature changes, known as thermal cycling, is crucial in the PCR process to enhance the amplification of target DNA. The initial step, known as denaturation, involves heating the DNA to a high temperature (typically between 94°C and 95°C) to separate the double-stranded DNA into its single strands. The subsequent step, referred to as annealing, cools the temperature (around 50-65°C) to enable primers to attach to the single-stranded DNA. The final step, called extension, raises the temperature (typically to 72°C) to allow the DNA polymerase to create new DNA strands that are complementary to the target sequence. This cycle of three steps is repeated several times (typically 25-40 cycles) to exponentially amplify the amount of target DNA, making it possible to detect even minute amounts of Salmonella DNA. The PCR analysis was performed to detect the Salmonella invasion gene. Universal primers targeting the 16S rRNA gene are commonly used to amplify variable regions for the detection of Salmonella, providing a broad-range approach for identifying diverse Salmonella species (Maynard et al., 2005) Table 1.

			Statistical analysis

			When utilizing the computer program (SPSS), the ANOVA analysis determines the statistical significance of the data, with a p-value of <0.05 (Al-Rawi and Khalaf Allah, 2000).

			Results

			Direct examination of collected samples

			 The identification of bacterial isolates relied on various diagnostic methods, including diverse culture media, such as Salmonella-Shigella Agar and XLD Agar, as well as biochemical and analytical profile index tests. In this study, 100 rectal samples were collected from sheep and 100 rectal samples from calves suffering from diarrhea, of both sexes (males and females), at any age in both species (sheep and calves) in Babylon Province, Iraq.

			The results of the present study, illustrated in Figure 1, show that out of 200 rectal samples, 170 (85%) exhibited growth, while 30 (15%) showed no growth (Table 2). Out of 100 rectal samples of sheep, 55(55%) exhibited colonies of Salmonella spp. while 15(15%), 5(5%), 15(15%) revealed E. coli, Staphylococcus, and Shigella, respectively. Ten samples showed no bacterial growth. Also, the rectal samples of calf showed that out of 100 sample 45 (45 %) appeared colonies of S. spp. while 20(20%), 5(5%), 10(10%) exhibited colonies of (E. coli, Staphylococcus, and Shigella respectively while 20(20%) did not show any bacterial growth. In total, the highly percent of diarrheic sheep and calves in the present study as follow 100(50%), 35(17.5%), 10 (5%), 25(12.5%) for E. coli, Staphylococcus, Shigella respectively, while 30(15%) don’t showed any bacterial growth. The statistical analysis showed that Salmonella spp. is significantly increased (P<0.01) in number as compared with other isolated bacteria in both sheep and calves, as shown in Table 2.
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			Figure 1: The percentage of growth in the culture sample.

			A study on dairy cattle farms in northern Italy discovered an alarming frequency of Salmonella in calf carcasses and organs, with 61.67% of the samples tested positive. The most often discovered serotypes in these dairies were S. Dublin (38. 33%), S. typhimurium (23. 33%), and the monophasic variant of S. typhimurium (14. 17%), indicating the wide variety of Salmonella serotypes affecting calf health in this area (Parolini et al., 2024). In Hamedan, Iran, it was discovered that 18. Thirty-three percent of stool samples collected from industrial farms tested positive for Salmonella Typhimurium (Asl et al., 2022). In the Babylon region,

			Table 1: Specifications of the used primers. 

			
				
					
					
					
					
					
				
				
					
							
							Gene 

						
							
							
							Sequence

						
							
							Fragment length

						
							
							Ref

						
					

					
							
							16SrRNA

						
							
							F

						
							
							AGAGTTTGATCCTGGCTCAG

						
							
							1500 bp

						
							
							(Karunakaran et al., 2010)

						
					

					
							
							R

						
							
							CTACGGCTACCTTGTTACGA

						
					

					
							
							 BssS gene

						
							
							F

						
							
							GTCATTCAGACCCATCCGCT

						
							
							118 bp

						
							
							(Esmat et al., 2018)

						
					

					
							
							R

						
							
							CTTCAGTCCCTTCCGGTTCC

						
					

					
							
							BssR gene

						
							
							F

						
							
							TGCGAAAAGCGAAGGGGTAT

						
							
							111 bp

						
							
							(Lories et al., 2020)

						
					

					
							
							R

						
							
							GATCCAGTCCCTGCCGTAAA

						
					

					
							
							Tolc gene

						
							
							F

						
							
							GCAGACGCTGATCCTCAATAC

						
							
							623 bp

						
							
							(Honeycutt et al., 2020)

						
					

					
							
							R

						
							
							TTGCGCCGACGAAGTTATAC

						
							
							
					

					
							
							SipC gene

						
							
							F

						
							
							GTCAGTGACCTGGGGTTGAG

						
							
							425bp

						
							
							(Cheng, 2017)

						
					

					
							
							R

						
							
							AGTGATCCCCAACTGAAGCG

						
					

				
			

			Table 2: The percentage of Salmonella spp isolates and other bacteria from sheep and calf.

			
				
					
					
					
					
					
					
				
				
					
							
							Type of bacteria

						
							
							Sheep (100 samples)

						
							
							Calf (100 samples)

						
							
							Total isolated No.

						
							
							X2

						
							
							P value

						
					

					
							
							Salmonella spp.

						
							
							55(55%)

						
							
							45(45%)

						
							
							100(50%)

						
							
							2

						
							
							0.157(NS)

						
					

					
							
							E. coli

						
							
							15(15%)

						
							
							20(20%)

						
							
							35(17.5%)

						
							
							0.866

						
							
							0.352(NS)

						
					

					
							
							Staphylococcus

						
							
							5(5%)

						
							
							5(5%)

						
							
							10(5%)

						
							
							0

						
							
							1(NS)

						
					

					
							
							Shigella

						
							
							15(15%)

						
							
							10(10%)

						
							
							25(12.5%)

						
							
							1.14

						
							
							0.285(NS)

						
					

					
							
							No growth

						
							
							10(10%)

						
							
							20(20%)

						
							
							30(15%)

						
							
							3.92

						
							
							0.048(S)

						
					

					
							
							 X2

						
							
							100

						
							
							42.54

						
							
							151.56

						
							
							
					

					
							
							P value

						
							
							<0.0001(HS)

						
							
							<0.0001(HS)

						
							
							<0.0001(HS)

						
							
							
					

				
			

			

			NS: No significant difference at P<0.05, S: Significant difference at P<0.05, HS: Highly considerable difference at P<0.01.

			it was discovered that 50 (71. 4%) of the 75 rectal swab samples taken from diarrheic calves were identified as Escherichia coli. In comparison, 20 (28.5%) revealed Gram-positive bacteria, including 8 (32%) isolates of Staphylococcus spp. (Abdulzahra and Ali, 2025). One investigation in El-Behira province, Egypt, discovered a 8% detection rate of E. coli in diarrheic calves (Shaaban et al., 2018). Another study found that Staphylococcus aureus had a prevalence of 1.7% in calf feces in Latvia (Terentjeva et al., 2019). A study in northern Italy highlighted that Salmonella was most commonly identified in calf carcasses and organs, with a prevalence of 61.67%. The serotypes most frequently detected in dairies were S. dublin (38.33%), S. typhimurium (23.33%), and S. typhimurium monophasic variant (14.17%) (Parolini et al., 2024). In Hamedan, Iran, a study identified Salmonella typhimurium in 18% of samples. 33% of stool samples collected from industrial farms, indicating a relatively high prevalence rate of S. typhimurium infection as the only detected serotype in the region (Asl et al., 2022). In El-Behira province, Egypt, a study found a 10% detection rate of Salmonella in diarrheic calves. Serological identification revealed the presence of S. enteritidis, S. typhimurium, S. meleagridis, S. anatum, and S. lagos. The study also confirmed the significant role of diarrheic calves as sources of human infection with diarrheagenic agents, necessitating the need for establishing a plan to control infectious diarrhea in calves (Shaaban et al., 2018). In one study, the average percentage of both fecal and wool samples that tested positive for E. coli O157:H7 was found to be 9% and 18%, respectively (Edrington et al., 2009). Sub-clinically, the prevalence of Shiga toxin-producing E. coli (STEC) infection in sheep can be high, with one study finding that 66. A percentage of feces samples from sheep were reported to be positive (Ekiri et al., 2014; Oporto et al., 2019; Abed et al., 2024). We suspected that Staphylococcus may be involved in the etiology of calf diarrhea; however, its role might be less critical than that of other infectious agents, such as E. coli and Salmonella. Additional investigations are required to determine the distribution and significance of Staphylococcus species within the rectal microbial community of sheep (Nedbalcov et al., 2015; Tola, 2018; Gelalcha et al., 2023). Studies generally focused on the exploration of enteric pathogen content in livestock do not typically show the presence of Shigella in rectal samples (Harrington et al., 2015; Sabah et al., 2021).

			Molecular characterization of S. typhimurium isolates

			Detection of infection using 16S gene primers set

			 The PCR-based analysis showed that the DNA amplified for the 16S rRNA gene was 1,500 bp, as illustrated in Figure 2. All samples tested positive for the 16S rRNA gene.
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			Figure 2: DNA amplification for a bp of partial sequences in local Salmonella spp. Detecting 16Sr RNA gene using PCR. Lanes 1-20 positive results, Lane L: 3000 bp marker (ladder). Lanes 1, 2, 3, 4, 8, 9 and 11 indicate positive isolates from calf whereas lanes 5, 6, 7, 10, 12, 13, 14, 15, 16, 17, 18, 19 and 20 indicate positive isolates from sheep.

			These primers are designed to target unique DNA sequences within the 16S rRNA gene or other genomic regions that are specific to Salmonella enterica subsp. enterica or Typhimurium. The use of particular primers minimizes the amplification of non-target DNA, reducing the risk of false-positive results. The increased specificity and Sensitivity of specific primers make them ideal for detecting Salmonella in complex samples, such as food matrices or clinical specimens. Multiplex PCR assays often include 16S rRNA primers as an internal amplification control, ensuring the reliability and accuracy of the PCR reaction (Sandrasaigaran et al., 2023). The PCR technique was an accurate method for identifying S. typhimurium bacteria through the detection of the 16S rRNA gene. The results of the 16S rRNA gene in Salmonella isolated from sheep and calves showed that all samples harbored the current gene. These findings are in agreement with a study that utilizes diverse sample types, including ileum mucosa, feces, and blood, and can be employed for 16S rRNA sequencing to detect Salmonella typhimurium (Argüello et al., 2018; Rutanga et al., 2020). The selection of appropriate sample types depends on the specific objectives of the study and the nature of the infection being investigated. Feces can provide a non-invasive method for following Salmonella shedding. The efficiency of DNA extraction is crucial for obtaining an accurate representation of the microbial community in the sample (Oakley et al., 2014). The primers are designed to anneal to regions of conserved sequence on either side of the divergent areas of the 16S rRNA gene, allowing for the amplification of DNA that contains sufficient information to differentiate the species of Salmonella in the sample. This amplified DNA can then be sequenced or subjected to DGGE. Applying universal primers also makes it a low-cost and broad-spectrum method for Salmonella detection, which is valuable when a specific serovar is unidentified; for example, specific primers can be designed from Salmonella enterica subsp. Enterica, serovars such as Typhimurium can further enhance the specificity and sensitivity of Salmonella detection (Sandrasaigaran et al., 2023).

			Detection of BssS and BssR genes of Salmonella typhimurium

			Figure 3 show 20 positive detection of BssS gene where lanes 1, 2, 3, 4, 8, 9, and 11 indicate to rectal samples swab collected from calf whereas lanes 5, 6, 7, 10, 12, 13, 14, 15, 16, 17, 18, 19 and 20 indicate rectal samples swab collected from sheep. After amplification of the gene by PCR technique, visibility was achieved with electrophoresis using UV ray (Figure 4). The result showed the 20 positives for BssR gene (1, 2, 3, 4, 8, 9, 11 are from calf whereas lanes 5, 6,7, 10, 12, 13, 14, 15, 16, 17, 18, 19, 20 are from sheep). Samples were visualized through electrophoresis using UV ray after amplification by PCR. The regulatory control of bssR and bssS, in conjunction with other players that influence film development in Salmonella Typhimurium, is highly complex, involving a complex crosstalk of signal and response (Lories et al., 2020). These genes are regulated by a multitude of environmental stimuli, including nutrient status, temperature, and the presence of various signaling molecules. Additionally, the bssR and bssS mRNAs may be modulated by other regulators, resulting in a hierarchical regulatory network that dynamically adjusts biofilm formation in response to environmental changes.

			The bssR and bssS genes play a pivotal role in regulating the production of the extracellular matrix, a hallmark of (Lories et al., 2020). The bssS gene, in particular, is known for its role in biofilm formation by Enterobacteriaceae species, highlighting the conserved nature of biofilm-related determinants and their crucial role in bacterial survival and adaptation. The ability to detect the bssS gene can provide insights into the capacity of S. typhimurium isolates to form strong biofilms, thereby offering a broader understanding of their persistence and pathogenic potential (Esmat et al., 2018).
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			Figure 3: DNA amplification for the bp of S. typhimurium to detect BssS gene. Lanes 1-20 are showing positive samples where lanes 1, 2, 3, 4, 8, 9 and 11 indicate isolates from calf whereas lanes 5, 6, 7. 10, 12, 13, 14, 15, 16, 17, 18, 19 and 20 show the samples collected from sheep.
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			Figure 4: DNA amplification for a bp of S. typhimuruim to detecte BssR gene. Lanes 1 to 20 are positive samples where lane L indicate 3000bp ladder (marker). Lanes 1, 2, 3, 4, 8, 9 and 11 indicate positive isolates from calf whereas lanes 5, 6, 7, 10, 12, 13, 14, 15, 16, 17, 18, 19, 20 indicate positive isolates from sheep. 

			Detection of SipC and TolC genes of Salmonella typhimurium

			In Figure (5) showen DNA amplification for a bp of S. typhimurium to detect the SipC gene(425bp). Lanes 1 to 20 are positive samples where lane L indicate 3000bp ladder (marker). Lanes 1, 2, 3, 4, 8, 9 and 11 indicate positive isolates from calf whereas lanes 5, 6, 7, 10, 12, 13, 14, 15, 16, 17, 18, 19, 20 indicate positive isolates from sheep.

			On the other hand, (Figure 6) showed the tolcgene (623bp)Lane (1: 19) positive results, except for Lane 6, which corresponds to the 3000bp adder (marker). Lanes 1, 2, 3, 4, 8, 9 and 11 indicates positive isolates from calves and lanes 5, 7, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20 indicates positive isolates from sheep.
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			Figure 5: DNA amplification for a bp of S. typhimurium to detect the SipC gene. Lanes 9, 10, 11, 14, 15, 16, 18, 19, 20 indicate positive results. Lane L is a 3000bp ladder (marker). Lanes 9 and 11 indicate positive isolates from calves and lane 10, 14, 15, 16, 18, 19, and 20 suggests positive isolates from sheep. 

			`
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			Figure 6: DNA amplification for a bp of S. typhimurium to detect the TolC gene. Lanes 1 to 20 indicate positive results. Lane L is 3000bp ladder (marker). Lanes 1, 2, 3, 4, 8, 9 and 11 indicates positive isolates from calves. Lanes 5, 7, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, and 20 indicates positive isolates from sheep.

			Studies will elucidate the role of TolC in Salmonella’s ability to cause disease and survive (Buckley et al., 2006). S. typhimurium secretes T3SS1 as one of its key effector proteins, SipC. The T3SS1 is a dedicated machinery for the injection of effector proteins into the host cells, perturbing cellular responses to allow invasion and survival. This system, encoded on Salmonella Pathogenicity Island 1 (SPI-1) and working in concert with other T3SS1 effectors, such as SipB, enhances Salmonella’s entry into non-phagocytic cell types. In particular, SipB and SipC act as translocons that form a pore in the host cell membrane, through which other effector proteins are translocated (Kim et al., 2018). An OM channel protein, TolC, is a common partner of various MDR efflux systems in S. typhimurium (Horiyama et al., 2010). By pumping an array of molecules, including antibiotics, out of the bacterial cell, these efflux pumps confer resistance to several drugs. The tolC gene is required for the function of numerous efflux systems, including AcrAB-TolC, AcrDTolC, and AcrEF-TolC. PCR tests can be designed to specifically amplify the tolC gene, which means that the presence of this gene in bacterial isolates can be detected. Such assays may also be used to search for mutations or alterations in the tolC gene that affect its function. Efflux pump tests, which are indirect estimates of a bacterium’s ability to efflux particular substrates, provide a test of TolC function. A simple method to establish the contribution of TolC to environmental survival, antibiotic resistance, and other phenotypes is to knock out the tolC gene and analyze the resulting phenotype. These screening assays often include fluorescent dyes or different chemical compounds that are actively transported out of the cell by efflux pumps. Such studies may elucidate the precise contributions of TolC to the virulence and colonization of Salmonella (Buckley et al., 2006).

			Conclusion

			Salmonella enterica serovar Typhimurium remains a significant pathogen in sheep and calves, causing substantial morbidity, mortality, and economic loss in the animal industry. Infected animals, especially young lambs and calves may exhibit symptoms such as diarrhea, fever, in appetence, and dehydration, which rapidly progress to septicemia and potential death without prompt treatment. The emergence of antibiotic-resistant strains of S. typhimurium further complicates the issue, and antibiotic and integrated management strategies should be applied judiciously. Effective control is a combination of biosecurity measures, regular surveillance, cleanliness, and, where appropriate, vaccination. Addressing these issues requires the application of a One Health approach, recognizing the interconnections among animal health, human health, and environmental health, to minimize the impact of Salmonella infections in animals and the broader community.
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Abstract | This study employs a range of methods, including culturing, the VITEK 2 system, and PCR fingerprinting,
to confirm Salmonella infections in sheep and calves. The study included 200 animals (100 sheep and 100 calves)
with diarrhea, and a total of 200 rectal swab samples were colleved from individual animals. Samples were cultured on
various differentiation and selective Salmonella media, such as Salmonella-Shigella agar (SS agar) and Xylose Lysine
Deoxycholate (XLLD) agar. After culturing of the 200 rectal samples, the present study’s findings showed that 170 (85%)
of the samples had growth. In contrast, 30 (15%) of the samples showed no growth. Out of 100 sheep rectal samples,
55(55%) showed colonies of Salmonella spp., while 15 (15%), 5 (5%), and 15 (15%) showed E. cofi, Staphylococcus, and
Shigella, respectively, with 10 (10%) of the samples showing no bacterial growth. The calf’s rectal samples also revealed
that 45 (45%) out of 100 samples had colonies of Salmonella spp., while 20 (20%), S (5%), and 10 (10%) had colonies
of E. coli, Staphylococcus, and Shigella, respectively. Twenty (20%) of the samples showed no bacterial development. The
percentage of diarrheic sheep and calves is as follows: 100 (50%), 35 (17.5%), 10 (5%), and 25 (12.5%) for Salmonella,
E. coli, Staphylococcus, and Shigella, respectively. The diagnosis was confirmed using PCR and then using the 16S rRNA
gene to confirm bacterial isolates. In this study, we utilized the adhesion genes of . fyphimurium (TolC and SipC
genes), which were designed using primers (IDT, Canada). The results showed that SipC genes produced nine positive
isolates (two from calves and seven from sheep), whereas TolC genes produced 19 positive isolates (seven from calves
and 12 from sheep). The study provides valuable information on the isolation, diagnoses, and molecular detection of
Salmonella species in animals with diarrhea, indicating the bacterium is critical organisms in diarrheic animal and
opens up potentila treatment options
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INTRODUCTION zoonotic agents responsible for causing infections and
clinical cases of salmonellosis (Ehuwa ez 2/, 2021). While

Salmonella spp. can occasionally cause asymptomatic
infections, clinical salmonellosis results from the

almonellosis is concerned as one of the most prevalent
diseases in small ruminants (Ferreras ef al., 2007;

Farouk et al.,2021). Salmonella spp. can affect cattle at any
age, but calves between 4 and 28 days are particularly at
risk (Holschbach and Peek,2018). These bacteria are major

pathogenicity of these organisms mediated through their
virulence genes (Casaux ez al., 2023). Calves affected with
salmonellosis exhibit high body temperature, weakness,
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