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Background: Bovine salmonellosis is one of those globally 

important zoonotic issues, mostly due to Salmonella typhimurium 

and S. Dublin, and it can lead to diarrhoeal as well as systemic 

illness in people and animals.  

Objective: The aim is to look over the latest epidemiological and 

public health figures for bovine salmonellosis, while thinking 

about how transmission actually happens, what pathogenic 

mechanisms are going on, and what therapeutic options exist in 

practice.  

Methods: This is a narrative review, based on the available 

literature about epidemiology, pathophysiology, and the clinical 

handling of bovine salmonellosis, with a special focus on zoonotic 

spread and those antimicrobial considerations that often matter a 

lot. 

Results: Salmonellae keep hanging around quite broadly in farm 

waste, sewage, and places that are fecally contaminated, and then 

they slip into the food chain through livestock having subclinical 

infections, after that contaminating meat, milk, eggs, and even 

irrigated produce. Rumen and intestinal colonisation seems to be 

helped along by three major disruptions to the usual microbial 

“brakes”: starvation or just reduced feed intake, a higher 

abomasal pH coming from some feeding approaches, and 

antibiotic-induced depletion of the intestinal microflora that 

usually competes. The harmful invasion then happens when the 

bacteria latch on and infiltrate the columnar cells and microfold, 

(M) enterocytes in the mucosa, mainly around Peyer’s patches in 

the terminal jejunum, and ileum. For humans clinically, non-

typhoidal salmonellosis is mostly self-limiting; using routine 

antibiotics is discouraged because it doesn’t really shorten the 

illness, and it doesn’t lower fever either. Instead, it can extend 

gastrointestinal carriage and set the stage for relapse, so 

antibiotics are kept for severe or systemic disease cases only. 

Conclusion: effective control of bovine salmonellosis seems to 

need science-based herd management, strict food hygiene 

measures and careful antimicrobial stewardship, otherwise it can 

get out of hand. At the same time public health education about 

how transmission happens, and why hygiene compliance matters, 
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stays pretty central for lowering the zoonotic burden that comes 

with this pathogen. 
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1. INTRODUCTION 
 

Over the past 20 years, there has been a noticeable rise in the risk of food-borne illness, with 

roughly a quarter of the population being at higher risk [1]. Salmonellosis is one of the most prevalent food-

borne infections in worldwide. Gram-negative rod-shaped bacteria with the ability to adapt to their 

surroundings are called salmonella. It is particularly dangerous as a foodborne pathogen because of its 

capacity to grow or endure in a wide range of circumstances [2]. Salmonella infections are mostly spread 

through food, but a small percentage (6% in different countries) can also be contracted from handling food 

animals, turtles, other reptiles or amphibians, chicks, and occasionally through contact with pet meals and 

treats [3], [4]. The epidemiological patterns of infection prevalence and illness occurrences vary widely 

from one geographic region to another based on factors such as climate, population density, land use, 

farming methods, technologies for gathering and processing food, and consumer behaviors. One to three 

percent of domestic animals are thought to be infected. In the USA, samples of meat taken from a 

slaughterhouse in 1980 led to the isolation of 16274 Salmonella strains across 183 serotypes [5], [6]. 

Typhoid fever affects 16 million people annually, gastroenteritis affects 1.3 billion people, and Salmonella 

causes 3 million fatalities. According to a previous CDC report, the prevalence of S. enteritidis and S. 

heidelberg increased by 25% each, while the prevalence of S. enterica serovar Javiana increased by 82%. 

In contrast, the prevalence of S. typhimurium declined significantly (42% decline) from 1996–1998 to 2005 

[7], [4]. The behavior of S. Dublin and S. typhimurium in mature cattle varies significantly. Animals that 

recover from an infection with S. dublin may develop into persistent excreters, releasing up to 106 

organisms per gram of feces daily. Salmonellosis in humans is mostly foodborne and spreads through the 

ingestion of tainted animal-based foods such meat, milk, poultry, and eggs. Cheese and ice cream were 

among the dairy products linked to the outbreak [6]. 

The normal inhibition of Salmonella is primarily disrupted in the rumen and small intestine when 

(i) starvation or reduced feed intake occur, (ii) the feeding strategy results in a rise in pH in the abomasum, 

and (iii) antibiotic treatment kills the normal competing microflora of the intestine. These bacteria have 

evolved defenses to withstand and cope with host inhibitors. Through the columnar enterocytes and 

specialized microfold enterocytes, the bacteria attach to and infiltrate intestinal cells in the mucosa mostly 

linked with the Peyer's patches in the terminal jejunum and ileum [8]. 

Salmonellosis that causes acute or subacute enteritis often affects adult cattle, and it has been 

known to cause abortions in pregnant animals when the disease is still in its early stages. Animals that are 

severely impacted exhibit fever, depression, decreased appetite, and decreased milk production. These 

symptoms are followed by foul-smelling diarrhea, mucoid faces that typically contain a blood clot and a 

shred of necrotic intestinal mucosa, and other signs [9], [10], [11]. 

The incubation period and the quantity of germs consumed determine the infection and clinical 

symptoms in humans. Affected individuals have abrupt nausea, vomiting, and diarrhea that smells like 

Copyright © 2023 The Author(s). This is an open access article distributed under the Creative Commons 

Attribution License, (http://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 
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watery bird droppings that typically last only a few hours. The feces may also contain blood or mucus if the 

colon is compromised. It is not unusual to get a fever as high as 39°C [12]. 

Although a provisional diagnosis may be made, there is no pathognomonic sign or clinical finding 

during postmortem examination that are specific to salmonellosis. The identification of the bacteria should 

be done either on a sick animal or during a necropsy by separating the organisms from the animal's feces 

and counting the viable organisms. It is necessary to collect feces samples, which should obviously be done 

before giving antibiotics. Although less accurate than feces culture and requiring caution to prevent 

contamination, it may also be possible to isolate an organism from oral secretions and via blood culture 

[13], [14], [15], [7]. 

Comprehensive preventive methods that work for all Salmonellae may be required in animals to 

address the diversity of Salmonella serovars present on farms and the possibility that different serovars 

may exhibit different virulence factors [16]. Treatment for Salmonella infections that are not typhoidal in 

humans differs from that for typhoidal infections. Antibiotics should not be routinely used in the treatment 

of nontyphoidal Salmonella infection. Antibiotics should only be used when absolutely necessary because 

most nontyphoidal Salmonella infections are of the self-limiting variety, and their usage has little to no 

effect on the length of diarrhea or fever. Additionally, Subacute antibiotic therapy increases infection 

relapse and prolongs gastrointestinal carrier states. The primary goal of treatment should be to address 

any dehydration that may result from protracted diarrhea by replacing lost fluid and electrolytes [2]. 

As soon as salmonellosis in a herd has been identified, the control measure should be taken; if 

possible, isolate apparently infected animals into one group to treat severely ill animals, and affected 

animals should implement measures to reduce public health concerns, such as not consuming raw milk. 

Immediately after the outbreak or situation has passed, the area should be physically cleaned and the 

building should be disinfected [14]. 

In Ethiopia the study conducted by [17] reported a prevalence of 6% in cattle and 7.6% in human. 

Moreover, according to [18] stated, from lactating cows and in contact humans in dairy farms of Addis 

Ababa determined the overall prevalence of 13.6% of the humans and 10.7% of cows shaded salmonella. 

Therefore, the objectives of this paper are: to describe the current epidemiological aspects of bovine 

salmonellosis as well as public health importance of the disease. 

 

2. RELATED WORK 
 

2.1. Etiology and Nomenclature 

Salmonella is a rod-shaped, gram-negative bacteria that has the ability to adapt to its surroundings. 

It is particularly dangerous as a foodborne pathogen because of its capacity to grow or endure in a wide 

range of circumstances. Animals' gastrointestinal tracts are salmonella's favourite home, and there, it 

frequently develops a connection with its host that causes little to no clinical disease. However, from there, 

the bacteria can easily contaminate soils, waterways, and surfaces and shed in feces, potentially infecting 

other animals. Importantly, fecal shedding also causes contamination of the hide and effluent during the 

slaughter process. Depending on the environment, Salmonella can multiply either through aerobic or 

anaerobic processes. Diverse strains can thrive under a variety of environments, including temperatures 

between 2°C (36°F) and 54°C (129°F) and pH values between 4.0 and 9.5, even though a temperature of 

37°C (98.6°F) and a pH of 6.5 to 7.5 are ideal [19], [2]. Salmonella can also endure extreme temperatures, 

including remaining in frozen meat for up to a year [20]. 

The genus has two species: Firstly, there is S. enterica, which is further classified into six 

subspecies: enterica, salamae, arizonae, diarizonae, houtenae, and indica; and secondly, there is S. enterica 

subsp. indica. Secondly, there is S. bongori (formerly known as S. enterica subsp. bongori) [21]. 

The other subspecies and S. bongori are primarily isolated from cold-blooded animals and account 

for less than 1% of clinical isolates, whereas Salmonella enteric subspecies is largely isolated from warm-

blooded animals and accounts for more than 99% of clinical isolates. Salmonella enterica subspecies I 

serotype Typhimurium, for instance, has replaced the Kauffmann species Salmonella Typhimurium as an 

example [22]. 

https://journal.hmjournals.com/index.php/JHTD


 Journal Healthcare Treatment Development (JHTD)                                                    ISSN: 2799-1148       15 

 

 

Journal homepage: https://journal.hmjournals.com/index.php/JHTD 

Table 1. Serotype of Salmonella Enterica 

Serotype of Salmonella Enterica Host Illness in Humans 

Typhimurium Humans, Cattle Gastrointestinal 

Newport cattle, swine, horses, sheep Gastrointestinal 

Dublin Cattle, swine, sheep Gastrointestinal 

Typhi Humans only Typhoid fever 

Para typhi Humans only Typhoid fever 

 

2.2. Epidemiology 

Salmonella infections are mostly spread through food, although a small percentage (6%) can also 

be contracted from handling food animals, other reptiles or amphibians, chicks, or occasionally through 

contact with pet meals and treats [3], [4]. The epidemiological patterns of infection prevalence and illness 

occurrences vary widely from one geographic region to another based on factors such as climate, 

population density, land use, farming methods, technologies for gathering and processing food, and 

consumer behaviors. Furthermore, Salmonella contamination or infection are invariably difficult due to the 

vast differences in biology between serovars. The most prevalent species is S. entritidis, followed by S. 

typhimurium, both of which are widespread throughout the world [23]. 

 

2.3. Infection Source and Mode of Transmission 

Global food safety challenges are brought on by the range of foods that contribute to the burden of 

Salmonella-related disease. The entire food industry has made significant efforts to reduce Salmonella spp. 

infection. The chance of direct transmission to humans increases with the number of interactions. When it 

comes to host-adapted serovars of Salmonella, farm animals are most likely to contract the illness from 

other members of their own species [24], [25], [26]. 

 

2.4. Mode of Transmission in Cattle 

Significant variations exist between S. Dublin and S. typhimurium behavior in adult cattle. Animals 

with S. dublin infections that recover may develop into persistent excreters, releasing up to 106 organisms 

per gram of feces daily. Other herds may be infected and only expel the germs during stress, especially 

during parturition. Salmonella transmission via aerosol has long been believed and experimental aerosol 

infection of calves has just been confirmed. Salmonella transmission via aerosol has long been believed and 

experimental aerosol infection of calves has just been confirmed. Furthermore, flooding can cause pasture 

contamination, and there are numerous reports of clinical cases in adult cattle that resulted from grazing 

freshly flooded grass [14], [7]. 

 

2.5. Mode of Transmission in Human 

Salmonellosis in humans is mostly foodborne and is spread by ingesting tainted foods of animal 

origin as meat, milk, poultry, and eggs. Cheese and ice cream were among the dairy products linked to the 

outbreak. However, a recent outbreak has also been linked to foods like lettuce, tomatoes, cilantro, alfalfa 

sprouts, and almonds [14], [7], [27]. 

 

2.6. Pathogenesis 

The three main determinants of the outcome of a Salmonella infection are the infective dosage, the 

host-influencing risk factor, and the level of immunity [6]. Ingestion of the bacterium through tainted feed 

and water is the most typical way for cattle to become infected. It may spread to the host's other bodily 

parts through the lymph fluid or blood, and it typically also results in the discharge of bacteria from the 

feces. The normal inhibition of Salmonella is primarily disrupted in the rumen and small intestine when (i) 

starvation or reduced feed intake occur, (ii) the feeding strategy results in a rise in pH in the abomasum, 

and (iii) antibiotic treatment kills the normal competing microflora of the intestine. These bacteria have 

evolved defenses to withstand and cope with host inhibitors. Through the columnar enterocytes and 
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specialized microfold enterocytes, the bacteria attach to and infiltrate intestinal cells in the mucosa mostly 

linked with the Peyer's patches in the terminal jejunum and ileum [8]. 

The high levels of volatile fatty acids and the typical pH below 7 in the rumen generally hinder the 

growth of salmonellae [28], [23], [29]. Following passage through the intestinal epithelium, the bacteria 

enter macrophages in the underlying lymphoid tissue and are then discharged to the neighborhood lymph 

nodes, which serve as crucial barriers to further spread. The bacteria survive and reproduce inside the 

macrophages, and if this barrier is broken, they are able to enter the organs that contain reticuloendothelial 

tissue [8], [30]. 

 

2.7. Clinical Signs 

Adult cattle typically have acute or subacute enteric salmonellosis, and pregnant animals may 

miscarry while the disease is still in its early stages. Animals with severe disease display fever, sadness, 

inappetence, and a decrease in milk production. Following these symptoms is fowl-smelling diarrhea with 

mucoid faces that typically contain a blood clot and a shred of necrotic intestinal mucosa. Dehydration and 

mucus membrane congestion in the colon may be visible symptoms. About a week is spent with the acute 

illness. At any stage of pregnancy, S. dublin in particular but also other serovars, can cause abortion in cows. 

Dysentery may start two or four weeks before an abortion, or it may start before. In contrast, cows with no 

signs of pregnancy may nonetheless go through with one. Dysentery can either start before an abortion or 

follow it within two to four weeks. In contrast, abortion can occur in apparently healthy cows, with 

placentitis and/or septicemia being the main factors in the fetus's death. About 70% of abortions result in 

placenta retention, but subsequent fertility is typically unaffected [9], [10], [31], [11]. In calves, clinical 

illness is most prevalent between the ages of 2 and 6 weeks. Clinical symptoms can differ, but often the 

enteric form of the illness which is marked by pyrexia, lethargy, and anorexia predominates. This is 

followed by diarrhea, which may contain mucus and fibrin. Due to the presence of necrotic intestinal 

mucosa, the feces may become bloody and "stringy." Salmonellosis is quite varied, and in certain animals 

especially very young animals’ rapid proliferation happens in the intestines and throughout the body and 

is linked to inadequate immunoglobulin G from colostrum absorption or calves having insufficient or no 

colostrum [11], [32]. 

 

2.8. Diagnosis 

2.8.1. Techniques for Culturing Salmonella 

The conventional Salmonella culture procedure includes biochemical screening, serological 

confirmation, pre-enrichment, isolation of pure culture, and selective enrichment. It takes around 5-7 days 

to complete. According to the recommended procedure by international health organizations like the USDA 

and FDA, a nonselective broth such as lactose broth, tryptic soy broth, nutrient broth, skim milk, or buffered 

peptone water is used for 6–24 hours prior to enrichment. Three-sugar iron agar and lysine iron agar are 

used for biochemical testing, which takes an additional 4 to 24 hours [33]. 

 

2.9. Antibodies Detection Method 

A sensitive and economical way for mass screening animal herds for signs of a Salmonella infection 

in the past or present is the detection of antibodies to Salmonella by EIA. The method's drawback is that 

the immunological response of each animal is not evoked until 1-2 weeks after the infection occurs. There 

are several commercial testing kits available for testing pigs, cattle, and poultry. This technique has the 

obvious benefit of being automatable and not requiring incubation to increase the number of bacterial cells 

[34]. 

An established method for analyzing antigens is the enzyme immunoassay. Salmonella antigens 

are attached to antibodies tagged with an enzyme, and the amount of antigen present is assessed by 

enzymatic conversion of a substrate. Typically, this results in a color change that may be observed visually 

or measured using a spectrophotometer. The pre-enrichment and selective enrichment techniques used in 

typical cultural procedures are what the EIAs rely on to produce enough Salmonella cells for detection. 

https://journal.hmjournals.com/index.php/JHTD
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With EIA technology, which permits identification at an earlier stage of culture and/or resuscitation, 

findings can be obtained even more quickly [35]. 

 

2.10. Serological Test and Nucleic Acid-Based Assays 

Serological techniques including ELISA, serum agglutination, and complement fixation can be used 

to diagnose salmonellosis retrospectively or to identify carriers [34], [15]. Tests based on RNA or DNA 

Salmonella has been found in a variety of food samples utilizing the nucleic acid sequence-based 

amplification method (NASBA), reverse transcriptase PCR, and real-time quantitative polymerase chain 

reaction (Q-PCR). Salmonella cells that are still alive have been detected using the NASBA method, which 

has been shown to be more sensitive than RT PCR and to require less amplification cycles than traditional 

PCR methods [36], [35]. 

 

2.11. Treatments 

Comprehensive preventive methods that work for all Salmonellae may be required in animals to 

address the diversity of Salmonella serovars present on farms and the possibility that different serovars 

may exhibit different virulence factors [16]. Septicemic salmonellosis must be treated quickly, however, it 

is questionable whether or not to treat intestinal salmonellosis with antibiotics. Oral antibiotics may affect 

the gut microflora, prevent competitive antagonistic behavior, and lengthen the organism's time in the 

shadows. Additionally, there is worry that a Salmonella strain chosen by an oral antibiotic may later infect 

people. Antibiotics like ampicillin and cephalosporin cause bacterial lyses and endotoxin leakage. NSAIDs 

may be utilized to lessen endotoxemia's effects [38], [39]. For calves who are mildly or moderately 

dehydrated, oral fluid and electrolytes may be somewhat useful and far less expensive than IV fluid Specific 

electrolytes (NaCl, KCl) can be given to drinking water for cattle that are willing to consume them in order 

to assist in correcting their electrolyte levels [39], [15], [4]. All Salmonella gastroenteritis patients require 

proper hydration and electrolyte management, but young children and elderly patients require it more 

than anybody else [13]. 

 

2.12. Prevention and Controls 

As soon as salmonellosis in a herd has been identified, the control measure should be taken; if 

possible, isolate apparently infected animals into one group to treat severely ill animals, and affected 

animals should implement measures to reduce public health concerns, such as not consuming raw milk. 

Immediately after the outbreak or situation has passed, the area should be physically cleaned and the 

building should be disinfected. Large herd sizes, more intensive and crowded husbandry, and the move 

toward free-stall barns with loose housing are all factors that may support the contamination of the entire 

facility with feces and increase the prevalence of epidemic salmonellosis [14]. 

In an experimental study, a virulent S. choleraesuis vaccination successfully protected young 

calves from S. dublin-caused salmonellosis in calves. The optimal strategy is to immunize the cow when she 

is pregnant because this provides calves with 6 weeks of passive protection [26]. After vaccination, anti-

lipoplisaccharide immunoglobins are evident in calves who received a modified aromatic dependent S. 

dublin bacterium vaccine when they were between three and four weeks old. It has been proven that a safe 

live oral vaccine against S. typhimurium and S. dublin regulates defense against experimental infection with 

virulent wide type strains of the organisms [14]. 

Live and attenuated vaccines are commercially generated from a rough strain of bacteria. A lesser 

amount of protection may be induced by inactivated bacterins, according to some research.  The veterinary 

research institute developed a live, attenuated vaccine containing a virulent rough mutant of Salmonella 

dublin as well as an active vaccination against bovine salmonellosis made from isolates of Salmonella 

typhomurium, Salmonella dublin, and Salmonella bovis morbificans [27], [39]. 

 

2.13. Public Health Aspect of Bovine Salmonellosis 

Salmonellosis is a serious worldwide public health issue that affects a sizable population, causes 

significant morbidity, and consequently also has a sizable economic impact. Even though most infections 
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result in mild to moderate self-limiting illness, fatal infections do happen occasionally [2]. Foodborne 

infections continue to be the most significant public health issue in the majority of countries despite 

advancements in hygiene, food processing, food handler education, and consumer knowledge. 

The term "salmonellosis incidence" refers to the discovery of Salmonella in animals, a collection of 

animal products, or an environment that may be specifically associated with identified animals or with 

animal feed. On the human side, the control of disease legislation requires a certified medical practitioner 

in a separate nation to notify the local government if a patient has or is suspected of having a foodborne 

disease. Numerous studies provide conclusive proof of harmful effects on human health brought on by the 

presence of resistant bacteria [4]. 

 

2.14. Prevalence of Salmonellosis in Ethiopia 

Public health issues related to foodborne illnesses exist in both industrialized and poor nations. 

Unsafe food consumption causes illness and even death in millions of individuals. Salmonella infections 

most frequently occur in nations with subpar food preparation and handling standards, as well as those 

without sanitary sewage disposal. Salmonellosis is frequently prevalent in Ethiopia and may be the most 

common zoonotic disease worldwide. The prevalence was reported to be 7.6% in humans and 6% in cattle 

in the study. In additionnoted that in dairy farms in Addis Abeba, salmonella was found in 10.7% of cows 

and 13.6% of persons who came into contact with breastfeeding cows. The author claims that dairy farm 

workers as well as the general public may be at risk of contracting Salmonella from breastfeeding cows. 

The author claims that dairy farm workers as well as the general public may be at risk of contracting 

Salmonella from breastfeeding cows. In Selale, Asela, Akaki, and Debre Zeit, samples of cow's milk and 

combined bulk tanks were analyzed; the findings revealed that neither pooled nor bulk tank samples had 

any Salmonella contamination. 

 

3. CONCLUSION 
 

A common foodborne illness around the world is salmonellosis. Salmonellosis epidemics in 

humans have been linked to both meat and milk consumption. Consuming raw animal products might 

contain zoonotic agents. By maintaining a high quality of hygiene throughout the entire process of 

producing food, the incidences can be reduced. Clinical symptoms displayed by infected animals can range 

widely, and animal species, age groups, animal use, and geographic location all clearly influence the 

likelihood of human infection. Also isolated from sick persons are the same strains. 

Considering the aforementioned information, the following recommendations are made: 

• Pasteurizing raw milk or milk products before ingestion is advised. 

• You shouldn't consume raw meat unless it has been cooked. 

• A high level of multidisciplinary collaboration is essential. The slaughterhouse and lairage must be 

clean before the animals are slaughtered. 

• The application of basic and applied research to the agent that causes foodborne salmonellosis will be 

a crucial step for novel strategies to prevent and control the illness. 
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