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Abstract

Background: Bacterial toxins in food cause widespread 

foodborne illnesses. These illnesses are a major public 

health concern globally. Bacteria are responsible for most 

food poisoning cases. Food safety measures are crucial to 

prevent the spread of these toxins. Millions of people are 

affected by foodborne illnesses annually, leading to 

hospitalizations and deaths. The problem is exacerbated by 

global socioeconomic development and the increasing 

complexity of food supply chains.  

Objective 

This study aimed to review the spread of bacterial toxins 

through food.  

Discussion 

Bacterial toxins in food cause widespread illness and death. 

Poor food handling, weak regulations, and inadequate 

education contribute to the problem. Common foodborne 

pathogens include Campylobacter spp., E. coli, Non-typhoid 

salmonellosis. Bacillus cereus. Shigella spp., and Listeria 

monocytogenes. These bacteria produce toxins that cause 

various illnesses, such as diarrhea and kidney failure. 

Improving food safety practices is crucial to prevent the 

spread of bacterial toxins.  

Conclusion 

The intricate problem of bacterial toxins spread through 

food necessitates enhancing food handling, improving 

sanitation practices, reinforcing regulations, and educating 

food handlers are vital measures to enhance food safety and 

reduce foodborne illnesses caused by bacterial toxins. 
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Introduction 

Food contaminated with bacterial toxins commonly leads to the high spread of foodborne illness. Foodborne illness or 

foodborne disease (FBD) is a growing public health concern. Millions of foodborne illnesses cases are reported worldwide 

annually [1]. FBD are classified based on the World Health Organization (WHO) as infectious or toxic diseases caused by food 

or water [2]. Food-borne pathogens are biological organisms (bacteria, viruses, and parasites) and their produced toxins and 

chemicals that can cause infections through food [1, 3]. 

Foodborne illness contaminated by bacteria is presently one of the main problems with food safety and human health. Bacteria 

are responsible for about 66% of food poisoning from food contaminated with pathogenic organisms [4]. 

Although there have been about 250 different food-borne diseases, bacteria are the primary cause of two-thirds of outbreaks [5]. 

In recent years bacterial food-borne illness has been one of the most widespread global public health issues [6]. Among the 

goals of protecting public health is food safety which includes maintaining, supplying, and distributing to satisfy customer 

Expectations [7]. 
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In the European Union (2013), foodborne outbreaks 

reported 43, 183 infected people; 5, 946 hospitalizations, 

and 11 deaths [8]. In the United States, foodborne illnesses 

are estimated to cause approximately 9.4 million cases, 

55,961 hospitalizations, and 1,351 deaths each year [9]. 

Foodborne disease and intoxication of food contamination 

can result from environmental, animal, or human sources at 

any stage in the farm-to-fork continuum [10]. Food safety 

risks can rise due to pathogenic microorganisms growing on 

food surfaces and attaching to them [11].  

Thus, global socioeconomic development is severely 

hampered by illness and death from contaminated food 

diseases. Therefore, this review article aims to provide an 

overview of the spread of bacterial toxins through food. 

 

Material and Methods 

The method used in this present article is a literature review 

with a narrative procedure. The review examines the latest 

research on the spreading of bacterial toxins through food. 

To identify the most relevant publications, international 

databases such as PubMed, Science Direct, ProQuest, 

ResearchGate, and Google Scholar were used to access 

secondary data. The selection criteria included full-text 

availability for studies published between 1997-2022. 

 

Discussion 

Several foodborne outbreaks have been related to bacterial 

toxins due to ingesting contaminated or raw food products. 

Rapid population growth and food commercialization have 

created pathogens that cause the rapid spread of foodborne 

illness by bacterial toxins [11]. The spread of bacterial toxins 

and the associated challenges are driven by factors such as 

improper food handling and hygiene practices, weak 

regulatory frameworks for food safety, inadequate 

enforcement of existing regulations, limited resources for 

procuring safer equipment, and insufficient training for 

individuals involved in food handling [12-15]. 

According to recent estimates by the World Health 

Organization, foodborne outbreaks and illnesses globally 

result in over 600 million cases of disease and 420,000 

deaths annually [16]. The main foodborne risks, in terms of 

the number of cases of foodborne diseases worldwide, are 

Campylobacter spp., Escherichia coli (E. coli), non-

typhoidal Salmonella spp., and Shigella spp.; Along with 

other foodborne risks namely Bacillus cereus (B. cereus), 

Listeria monocytogenes (L. monocytogenes), Brucella spp., 

and Clostridium botulinum. In contrast, the main hazards 

caused by the global number of deaths are S. typhi, 

Campylobacter spp., Vibrio cholerae, enteropathogenic E. 

coli, and enterotoxigenic E. coli [17]. 

Campylobacter spp 

Campylobacter spp strains are the most spread pathogens 

related to human infections such as s. Campylobacter jejuni, 

Campylobacter lari, and Campylobacter coli. Studies have 

reported that Campylobacter spp food-borne diseases related 

with the digestion of chicken and milk products [18]. 

Environmental factors, including grass, water, milking 

equipment, animal feed, air, soil, teats, and other sources, 

are common contributors to milk contamination. The 

presence of Campylobacter species in raw milk samples is 

believed to be due to fecal contamination [19]. Campylobacter 

species detected in bulk tank milk samples include C. jejuni, 

C. lari, and C. coli [20]. Various cytotoxins and cell-

damaging substances produced by Campylobacter, such as 

cytolethal distending toxin (CDT), lead to diarrhea in 

humans and animals by disrupting cell division in the 

intestinal crypts [21]. Acute diarrhea, acute appendicitis, and 

acute colitis of inflammatory bowel disease are the main 

infections caused by Campylobacter species [22, 23]. 

Escherichia coli (E. coli) 

E. coli is a gram-negative and belongs to the family 

Enterobactereriae [24]. According to the pathogenic 

mechanism, E. coli has been categorized into six groups; 

Enteropathogenic E. coli (EPEC), Enterohemorrhagic E. coli 

(EHEC), Enterotoxigenic E. coli (ETEC), Enteroaggregative 

E. coli (EAggEC), Attaching and Effacing E. coli (A/EEC); 

and Enteroinvasive E. coli (EIEC) [25, 26]. They are rod-like 

microorganisms and typically measure up to 3 microns in 

length.(6)  

Vegetable irrigation by untreated human sewage is one of 

the sources of transmission of E. coli to humans [27]. E. coli 

also can be spread by Hamburgers, non-pasteurized milk, 

contaminated water, fresh fruits, and vegetables, and lettuce 

[28]. E. coli bacteria strains that can produce one or more 

Shiga toxins are capable of causing disease and illness. They 

can result in diarrhea, inflammatory condition of the colon 

with bleeding, a type of kidney failure accompanied by the 

destruction of red blood cells, as well as other symptoms 

depending on the specific strain [29, 30].  

Non-typhoid salmonellosis 

Non-typhoidal Salmonella is a gram-negative, rod-shaped, 

motile bacterium that is facultatively anaerobic and belongs 

to the family Enterobacteriaceae. Transmission to humans 

can occur particularly through animal-origin food 

consumption, such as eggs, milk, and poultry meat, and also 

through direct transmission by contact with animals or their 

environments [31, 32] Non-typhoid Salmonella causes food-

borne illnesses and a serious human health problem [33]. 

Salmonella typhoid toxin contributes to typhoid fever 

progression and chronic infection in humans [34]. 

Shigella spp. 

Shigella gram-negative species belong to the family 

Enterobacteriaceae. Shigella is a non-motile, facultatively 

anaerobic bacterium classified into four serogroups: A 

(Shigella dysenteriae), B (Shigella flexneri), C (Shigella 

boydii) and D (Shigella monteri) [35]. 

Transmission of Shigella occurs either directly through 

person-to-person contact or indirectly through consumption 

of contaminated food items, such as fresh vegetable, poultry, 

dairy products, and water [36, 37]. Shigella produces 

enterotoxins 1 and 2 which impair fluid and nutrient 

absorption causing diarrhea. The cytotoxin produced by 

Shigella dysenteriae serotype 1 causes vascular damage in 

the colon and other organs, leading to bloody diarrhea [38]. 

Bacillus cereus 

Bacillus cereus is a gram-positive bacterium commonly 

found in contaminated food. It can multiply rapidly with 

abundant preformed toxin at room temperature [39, 40]. B. 

cereus has been isolated from a variety of food products, 

including meats, dairy items, fish, seafood, rice, starchy 

foods, spices, herbs, vegetables, infant formula, powdered 

milk, and pastries. The foodborne pathogenic bacteria 

responsible for emetic syndrome that caused by the 

preformed toxin cereulide. The other diarrheal syndrome. 

associated with the hemolysin BL (HBL), the cytotoxin K 

(CYTK), and the non-hemolytic enterotoxin (NHE) [41]. 

Listeria monocytogenes 

Listeria monocytogenes is a Gram-positive bacterium 
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recognized as a significant foodborne pathogen. It can be 

transmitted to humans through food consumption and has 

been found in milk production, raw meats, delicatessen 

meats, seafood, fruits, and vegetables [42, 45]. Infections 

caused by L. monocytogenes may result as non-invasive 

gastrointestinal listeriosis in otherwise healthy individuals or 

as invasive listeriosis, particularly in immunocompromised 

populations [46, 47]. The most infected by L. monocytogenes 

are infants and pregnant women, which could cause abortion 

in pregnant women [48, 49]. The major encoded toxins of L. 

monocytogenes strain LIPI-1 and LIPI-3 are associated with 

human listeriosis outbreak [50]. 

It is important to note that this review article only provides 

an overview of the spread of bacterial toxins through food. 

Further research and studies are needed to delve deeper into 

specific pathogens, their sources, and effective prevention 

strategies. By continuously improving our understanding of 

these bacteria and their transmission routes, we can develop 

more targeted interventions to mitigate the spread of 

bacterial toxins and enhance food safety. 

 

Conclusion 

In conclusion, the spreading of bacterial toxins in food 

requires a comprehensive and integrated strategy due to the 

complexity of the issue. By addressing factors such as poor 

food handling, inadequate sanitation procedures, weak food 

safety regulations, and inadequate training for food handlers, 

we can work towards ensuring food safety and reducing the 

prevalence of foodborne diseases caused by bacterial toxins. 

Continued research and collaboration between stakeholders 

are essential to develop effective prevention and control 

measures in the field of international business management. 
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