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ABSTRACT 

Salmonellosis presents a significant global public health and economic challenge, evident 

from the provided statistics. Governments worldwide have adopted a multifaceted approach 

to tackle this issue, incorporating monitoring programs and quality assurance schemes. The 

genus Salmonella encompasses diverse serovars with varying pathogenicity, highlighting the 

complexity of combating this pathogen. Tailored efforts are needed to address prevalent 

serovars in different regions and food production systems. Daniel Elmer Salmon's 

contributions to veterinary medicine, particularly in identifying and characterizing 

Salmonella, are noteworthy. The recognition of Salmonella as a distinct genus has been 

pivotal in understanding and managing this pathogen. Salmonella's flagella-driven motility 

facilitates its spread within the environment and across food production systems, 

emphasizing the importance of understanding its movement mechanisms for effective 

control measures. Collaboration between government agencies, the agricultural sector, food 

producers, and public health authorities is essential for addressing Salmonella 

contamination. Rigorous monitoring, strict hygiene protocols, and targeted interventions are 

key to reducing salmonellosis incidence and mitigating its health and economic impacts. 
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INTRODUCTION 
 

almonellosis indeed poses a significant 

public health and economic burden 

worldwide, as indicated by the statistics 

you provided. The multifaceted approach 

taken by various governments, including 

monitoring programs and quality assurance 

schemes, reflects the seriousness with which 

this issue is being addressed. The diversity 

within the genus Salmonella, encompassing 

numerous serovars with varying pathogenicity, 

underscores the complexity of combating this 

pathogen. Efforts to mitigate Salmonella 

contamination must be tailored to address the 

specific serovars prevalent in different regions 

and food production systems (Alborali et al., 

2017). Daniel Elmer Salmon's contributions to 

veterinary medicine, particularly in identifying 

and characterizing Salmonella, are noteworthy. 

The recognition of Salmonella as a distinct 

genus and the subsequent classification of its 

species and serovars have been instrumental in 

understanding and managing this pathogen. 

The utilization of flagella for movement is a 

characteristic feature of Salmonella, 

facilitating its spread within the environment 

and across food production systems. 

Understanding the mechanisms of Salmonella 

motility is essential for implementing effective 

control measures to prevent its transmission. 

Overall, addressing Salmonella contamination 

requires a comprehensive approach involving 

collaboration between government agencies, 

the agricultural sector, food producers, and 

public health authorities. By implementing 

rigorous monitoring, strict hygiene protocols, 

and targeted interventions, it is possible to 

reduce the incidence of salmonellosis and 

mitigate its associated health and economic 

impacts. 

• Transmission of Salmonella  

The transmission of Salmonella, primarily 

occurs through contaminated food. However, 

the specific mode of transmission can vary 

depending on the serovar involved. For 

human-specific serovars like S. Typhi and 

Paratyphi A, B, or C, transmission typically 

occurs via feces or urine of infected 

individuals. This means that any food or water 

contaminated with these bodily fluids can 

transmit the disease (Balaji et al., 2005). 

Typhoid and paratyphoid Salmonellosis are 

particularly prevalent in developing countries 

with inadequate sanitation and hygiene 

practices, where contaminated water sources 

contribute to the spread of the bacteria. 

On the other hand, non-typhoidal serovars, 

which can cause disease in both humans and 

animals, have various transmission routes. 

These include: 

• Consumption of animal products such as 

milk, eggs, and meat contaminated with 

Salmonella. 

• Direct contact with infected persons or 

animals, including farm animals like pigs, 

cows, and pets, as well as reptiles. 

• Exposure to other contaminated products 

such as sprouts, vegetables, and fruits, 

which may have come into contact with 

feces or urine from infected sources. 

Farm animals can acquire Salmonella from 

various sources, including other animals 

within their environment, contaminated feed or 

water sources, and pests like rodents. Once 

introduced into a farm setting, Salmonella can 

spread among animals and potentially 

contaminate animal products destined for 

human consumption. 

Effective prevention and control measures, 

including strict hygiene practices, proper food 

handling and cooking procedures, and regular 

monitoring and testing of food production 
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environments, are essential for mitigating the 

transmission of Salmonella and reducing the 

incidence of salmonellosis in both humans and 

animals. 

• Symptoms of Salmonellosis  

The symptoms of Salmonellosis can indeed 

vary depending on the specific serovar 

involved and the severity of the infection. 

Typhoid and paratyphoid Salmonellosis 

typically present with gradual onset symptoms, 

including sustained high fever, severe 

headache, decreased appetite, and abdominal 

discomfort. Enlargement of the spleen can also 

occur, leading to abdominal irritation and even 

a dry cough in some cases. 

In contrast, non-typhoidal Salmonellosis often 

manifests as an acute illness with symptoms 

such as sudden onset fever, nausea, abdominal 

pain, diarrhea, and sometimes vomiting. 

However, certain individuals, particularly 

children or those with underlying health 

conditions such as AIDS, malignancies, or 

inflammatory bowel disease, may be more 

susceptible to developing bacteremia. This can 

lead to more severe complications such as 

septic arthritis, pneumonia, peritonitis, 

cutaneous abscesses, mycotic aneurysms, and 

in some cases, death. 

Specific serovars like S. Cholerasuis or S. 

Dublin have a propensity to cause bacteremia, 

entering the bloodstream with minimal or no 

gut involvement. In pigs, S. Cholerasuis 

infection can result in high fever, skin 

discoloration, diarrhea, and a high mortality 

rate. Experimental studies on pigs challenged 

with Salmonella Typhimurium have shown 

significant physiological changes, including 

elevated cortisol levels, decreased feed intake, 

and reduced growth rates, indicating 

substantial stress on the animals' endocrine and 

somatotropic systems. 

Understanding the diverse clinical 

manifestations of Salmonellosis is crucial for 

accurate diagnosis, appropriate treatment, and 

effective prevention strategies. Additionally, 

monitoring and managing Salmonella 

infections in both humans and animals are 

essential for minimizing the spread of the 

disease and reducing its impact on public 

health and agricultural productivity. 

• To protect humans, Salmonella in pork 

must be restraint 

Indeed, controlling Salmonella contamination 

in pork production is essential for protecting 

public health. The three main steps you 

outlined are crucial for minimizing the risk of 

Salmonella transmission: 

1. Keeping Salmonella out of the pig farm: 

2. Minimizing spreading if Salmonella is 

already on the farm 

3. Minimizing contamination in the 

slaughterhouse: 

By implementing these measures at each stage 

of the pork production process, it is possible to 

minimize the risk of Salmonella contamination 

and protect consumers from foodborne illness. 

Collaboration between government agencies, 

food producers, and other stakeholders is 

essential for effectively implementing and 

enforcing these measures to ensure food 

safety. 

To keep Salmonella out of the pig farm, 

comprehensive measures should be 

implemented to prevent the introduction 

and spread of the pathogen.  

1. Caution with purchased animals 

• Ensure that bought-in animals come from 

reputable breeding farms with a 

salmonella monitoring system. 
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• Quarantine newly purchased animals to 

minimize stress and monitor for any signs 

of illness. 

• Implement a disinfectant foot bath at the 

farm entrance to reduce the risk of 

pathogen introduction. 

2. Control rodents, wild animals and 

Vermin 

• Maintain a clean production site to 

discourage the presence of rodents and 

wild animals. 

• Remove feed residues promptly and 

dispose of dead animals and afterbirths 

properly. 

• Implement a baiting and trapping policy 

to effectively control rodent populations. 

3. Limit access to hog house 

• Minimize the number of people entering 

the hog houses and restrict access to 

selected personnel only. 

• Train farmworkers in hygiene practices 

and provide them with appropriate 

protective clothing. 

• Enforce thorough hand washing and boot 

disinfection protocols for anyone entering 

or leaving the pig unit. 

• Visitors should adhere to the same 

hygiene measures and avoid contact with 

other pig farms beforehand (Brenner et 

al., 2005). 

4. Maintain cleanliness of pens, 

equipment, and vehicles: 

• Avoid sharing farm equipment with other 

farms, but if necessary, ensure thorough 

cleaning and disinfection before re-entry. 

• Clean and disinfect vehicles used for 

animal transport promptly after each use 

to prevent contamination. 

5. Ensure Salmonella-free feed: 

• Source feed from reputable mills with 

stringent bacterial control measures to 

guarantee the absence of Salmonella. 

• Prevent access to feed stores by birds, 

domestic, and wild animals. 

• Keep feed dry, as Salmonella can 

multiply in humid conditions. Clean and 

disinfect feed bins and delivery pipes 

regularly. 

• Consider switching from pellets to mash 

feed, as pellets may facilitate Salmonella 

colonization. 

6. Sanitize feed using organic acids or 

approved disinfectants: 

• Utilize organic acids or mixtures of 

organic acids and formaldehyde to reduce 

the pathogenic load of feed materials. 

• Ensure compliance with local regulations 

regarding the use of formaldehyde 

products. 

By implementing these measures diligently, 

pig farmers can significantly reduce the risk of 

Salmonella contamination on their farms, 

safeguarding both animal health and public 

health. 

• Bedding should be Salmonella-free 

Ensuring Salmonella-free bedding is crucial 

for maintaining the health and well-being of 

swine herds. Using straw material that may 

contain feces of other animals poses a 

significant risk of Salmonella contamination 

(Chiu et al., 2004). It's essential to source 

bedding from reliable suppliers and store it in 
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dry conditions, away from pig buildings, to 

minimize this risk. 

Furthermore, wet or moldy bedding should be 

avoided as it presents additional challenges for 

the animals and can exacerbate Salmonella 

transmission. Following these guidelines 

outlined by the Ministry of Agriculture, 

Fisheries and Food & Scottish Executive Rural 

Affairs Department in 2000 can help optimize 

the quality of bedding and reduce the 

likelihood of Salmonella outbreaks. 

• Vaccination is a beneficial measure 

In addition to proper bedding management, 

vaccination plays a crucial role in controlling 

Salmonella in swine herds. Research has 

shown that vaccination with attenuated 

vaccines can effectively reduce Salmonella 

transmission among pigs. Studies by De 

Ridder et al. (2013) demonstrated the efficacy 

of attenuated vaccines in reducing Salmonella 

Typhimurium transmission, while Alborali et 

al. (2017) found that a combination of 

attenuated and inactivated vaccines showed 

better effects than using an inactivated vaccine 

alone. 

Moreover, research by Bearson et al. (2017) 

highlighted the ability of vaccination to limit 

transmission by reducing shedding and 

protecting animals against systemic disease. 

Understanding the diversity of Salmonella 

serovars is crucial for selecting the most 

effective vaccination strategy, as 

recommended by the Food Safety and 

Inspection Service (FSIS) in 2023. 

In summary, maintaining Salmonella-free 

bedding and implementing an appropriate 

vaccination strategy are essential measures for 

controlling Salmonella in swine herds and 

ensuring the health and safety of the animals. 

 

Minimizing the spread of Salmonella on a 

farm requires a multifaceted approach, 

including proper management practices and 

targeted interventions: 

1. Isolation of Infected Animals: Infected 

animals should be promptly identified and 

separated from the rest of the herd to 

prevent further spread. Implementing 

strict biosecurity measures can help 

contain the infection within the affected 

group. 

2. Small Batch Sizes and Limited Mixing: 

Small batch sizes and avoiding the mixing 

of different litters after weaning can help 

reduce the spread of Salmonella. This 

practice minimizes the potential for cross-

contamination between groups of animals. 

3. All-In/All-Out Production System: 

Implementing separate units for different 

production phases with an all-in/all-out 

system can help break the reinfection 

cycle and reduce Salmonella 

contamination on the farm. This system 

involves thoroughly cleaning and 

disinfecting facilities between batches of 

animals. 

4. Vaccination: Vaccination is an effective 

tool for controlling Salmonella in swine 

herds. Administering vaccines tailored to 

the specific strains of Salmonella present 

on the farm can help reduce the incidence 

and severity of infection (Chen et 

al.,2007). 

5. Acidification of Feed: Acidifying the 

feed with organic acids creates an 

environment that is unfavorable for 

Salmonella growth. Organic acids such as 

Acidomix AFG and Acidomix AFL have 

been shown to be effective against 

Salmonella. Maintaining a low pH in the 

stomach and intestine can help inhibit 

Salmonella colonization and reduce the 

risk of infection.By implementing these 
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strategies, farmers can minimize the 

spread of Salmonella on their farms and 

promote the health and well-being of their 

swine herds. Regular monitoring and 

adherence to best practices are essential 

for successful Salmonella control. 

• Using phytomolecules derived from 

plants can indeed be an effective 

strategy for supporting pigs against 

Salmonella infections. These natural 

compounds have various mechanisms 

of action that can help inhibit the 

growth and spread of Salmonella in 

pigs. Here are some examples: 

1. Piperine: Piperine, found in black 

pepper, has been studied for its 

antimicrobial properties. While specific 

mechanisms against Salmonella are not as 

well-documented, piperine may 

contribute to inhibiting bacterial growth 

and reducing virulence. 

2. Allicin: Allicin is a compound found in 

garlic that exhibits potent antimicrobial 

activity. It has been shown to inhibit the 

growth of Salmonella and other bacteria 

by disrupting their cell membranes and 

interfering with essential metabolic 

processes. 

3. Eugenol: Eugenol, commonly found in 

cloves, has been researched for its 

antibacterial properties against 

Salmonella. It increases the permeability 

of the Salmonella membrane, disrupts the 

cytoplasmic membrane, and inhibits the 

production of bacterial virulence factors, 

making it effective at combating 

Salmonella infections in pigs. 

4. Thymol and Carvacrol: Thymol and 

carvacrol are present in thyme and 

oregano, respectively. These compounds 

interact with the bacterial cell membrane 

through hydrogen bonding, leading to 

increased membrane permeability. This 

disruption can impair bacterial function 

and reduce their ability to cause infection. 

By incorporating these phytomolecules into 

the diet or environment of pigs, farmers can 

potentially reduce the risk of Salmonella 

infections and support the overall health of 

their herds. However, it's essential to ensure 

proper dosing and monitoring to maximize 

effectiveness while minimizing any potential 

adverse effects. Additionally, further research 

is needed to fully understand the optimal use 

of these phytomolecules in Salmonella control 

strategies for pig farming. 

Efforts to control Salmonella contamination in 

pork production, such as keeping Salmonella 

out of pig farms, minimizing spread within 

farms, and ensuring Salmonella-free bedding, 

are vital for protecting public health. 

Additionally, vaccination and the use of 

phytomolecules derived from plants offer 

promising strategies for controlling Salmonella 

in swine herds. 

By implementing these measures collectively, 

stakeholders can effectively mitigate the risk 

of Salmonella contamination, safeguarding 

both human health and agricultural 

productivity. However, continuous monitoring, 

research, and adherence to best practices are 

essential to adapt to evolving challenges posed 

by Salmonella and ensure sustained success in 

combating this pathogen. 
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