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1. INTRODUCTION 

Mycotoxins are low molecular weight secondary metabolites produced by certain strains of 

filamentous fungi such as Aspergillus, Penicillium, and Fusarium, which invade crops in the field and 

may grow on foods during storage under favorable conditions of temperature and humidity. They are 

regularly implicated in toxic syndromes in animals and humans (Charoenpornsook and Kavisarasai, 

2006; Stasiewicz et al., 2017). The word aflatoxin is the combination of 3 words “a” for Aspergillus 

genus, “fla” for the species flavus and toxin, meaning poison (Atherstone et al., 2016; Bakırdere et al., 

2012). Although aflatoxins have been a problem throughout history until 1960, they have been 

recognized as significant contaminants within agriculture (Unnevehr and Grace, 2013). Among all the 

mycotoxins, aflatoxins result in the greatest grain losses and highest management costs due to their 

extremely high toxicity (Asghar et al., 2016).  

Livestock feeds are mainly composed of maize, groundnuts, soybean products, oil cake, fishmeal and 

brewers’ grains, all of which are prone to contamination with aflatoxins (Pitt et al., 2012). Aflatoxin 

contaminates a large fraction of the world’s food and other derivative products made from these 

primary feedstuffs in low-income countries (Caloni and Cortinovis, 2011). However, the most 

alarming problem through time has been the presence of aflatoxin-contaminated milk, because cows 

and goats (the major producers of drinking milk) are largely affected when eating contaminated forage 

all around the world (Lopez et al., 2003). Furthermore, Aflatoxin causes direct animal losses 

consequential morbidity and mortality, production losses and trade limitations, specifically in the 

international market, products that do not meet the aflatoxin standards are either rejected at the border, 

rejected in channels of distribution, assigned a reduced price, or diverted to nonhuman or even non-

fee uses (Dhanasekaran et al., 2011).  

Abstract: Among all the mycotoxins, aflatoxins result in worldwide contamination of foods and feeds is a 

significant problem due to their extremely high toxicity and carcinogenicity effect on humans and animals. 

Aflatoxicosis is the poisoning that results from ingesting aflatoxins produced by the fungus Aspergillus 

species. It can cause direct animal losses, production losses, and trade limitations. However, the most 

alarming problem through time has been the presence of aflatoxin in milk, when eating contaminated forage 

all around the world. Aflatoxicosis has acute and chronic forms. Currently, aflatoxicosis has wider 

geographic distribution in animals and humans, however, the Incidence of aflatoxins in foods and feeds is 

relatively high in tropical and subtropical regions and this is mainly attributed to the risk factors physical, 

chemical and biological. All animal species are susceptible to this disease but the outbreak occurs mostly in 

pigs, sheep, and cattle. In animals, the toxin is processed through a number of competing pathways. 

Unfortunately, except for supportive therapy, there are almost no treatments for aflatoxin exposure. 

Prevention and control strategies for aflatoxicosis rely on biological control, testing feedstuffs, aflatoxin 

binders, and anti-fungal agents, blending down directing contaminated feed to least susceptible animals and 

Longer-term options include breeding for resistance in animals and breeding for lower susceptibility in 

crops.  
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In animals, exposure of the fetus and via milk has been shown to have significant effects on the 

immune competence of progeny, even when maternal immunity factors were not influenced by the 

exposure (Dhanasekaran et al., 2011). Aflatoxin has a great impact on the decrease in immune 

globulins both in humans and in calves (Lizárraga-Paulín et al., 2011). As a result, it is also a concern 

with respect to HIV transmission to children and their ability to survive other infectious diseases 

(Ogbuewu, 2011; Williams et al., 2004).  

Taking into consideration the importance of aflatoxicosis, the food and drug administration (FDA) has 

implemented regulations that required special attention to the management of the problem (FDA-

report, 2010). However, the methods used to ensure minimal contamination in developed countries 

cannot realistically be used in developing countries, where these food systems and the technological 

infrastructure of the developing country are different from that of developed countries. As a 

consequence, the situation of aflatoxins in developing counties is in uncontrolled situations 

(Stasiewicz et al., 2017; Unnevehr and Grace, 2013) and there are no organized studies on the 

problem.  

Yet few studies have examined aflatoxin contamination of feeds in East Africa. The limited 

information suggests a substantial proportion of feed is contaminated at levels likely to milk, egg, and 

poultry meat production. As livestock systems intensify, problems with aflatoxins are likely to worsen 

(Atherstone et al., 2016). Therefore, it is of paramount importance to study the magnitude, 

distribution, and overall epidemiology of the problem that leads to propose effective control measures. 

Thus, this paper was organized to review aflatoxicosis in animals and their public health importance.   

2. AFLATOXICOSIS IN ANIMAL PRODUCTS 

2.1. Cause and Sources  

Aflatoxicosis is the poisoning that results from ingesting aflatoxins and are produced by the fungus 

Aspergillus species and it occurs when animals ingest moldy corn, peanuts, or other foods susceptible 

to contamination by Aspergillus flavus or Aspergillus parasiticus (Cassel et al., 2001; Dhanasekaran 

et al., 2011). Aflatoxins produced by molds of Aspergillus species are of most interest because of 

acute toxicity and oncogenic effects in a susceptible host (Caloni and Cortinovis, 2011). Aflatoxins 

not only contaminate foods but also enter milk, eggs and livestock products through their feed 

(Alpsoy et al., 2009). 

Eighteen types of aflatoxins have been identified, nevertheless, the naturally occurring and well-

known ones are aflatoxin B1 (AFB1), aflatoxin B2 (AFB2), aflatoxin G1 (AFG1) and aflatoxin G2 

(AFG2) (Saleemullah et al., 2006). Aflatoxin M1 is a metabolite of aflatoxin B1 in humans and 

animals. Aflatoxin M2 is a metabolite of aflatoxin B1 in the milk of cattle fed on contaminated foods. 

Although aflatoxins B1, B2 and G1 are common in the same food sample, AFB1predominates (60-

80% of the total aflatoxin content). Generally, AFB2, AFG1, and AFG2 don't occur in the absence of 

AFB1. Mostly, AFG1 is found in higher concentrations than AFB2 and AFG2 (Weidenborner, 2001). 

Aflatoxins M1 and M2 (whose names are derived from milk aflatoxins, and then related to meat 

aflatoxins too), are thermo-resistant hydroxylated metabolites produced by lactating animals 

consuming aflatoxin-contaminated feeds. The ingested AFB1 and AFB2 are metabolized by livestock 

into AFM1 and AFM2, respectively, with an estimated conversion ratio of 1-3% between AFB1 and 

AFM1 (Herzallah, 2009). Those toxic secondary metabolites named aflatoxins (AF) are a group of 

mycotoxins produced by a large number of Aspergillus species, basically by three phylogenetically 

distinct sections. The main producers are A. flavus, and A.parasiticus, but it has been demonstrated 

that A. nomius, A. pseudotamarii, A. parvisclerotigenus, and A.bombycis of section Flavi, A. 

ochraceoroseus and A. rambellii from section Ochraceorosei and Emericellaastellata and E. 

venezuelensis from Nidulatans section also generate aflatoxins (Frisvad et al., 2004). 

Concentrated animal feedstuffs harbor the highest level of mycotoxins. For instance, the lowest level 

of aflatoxin B1 contamination recorded from silage feed, which is roughages, was 7 μg/kg. However, 

the highest level of aflatoxin B1 contamination traced about 419 μg/kg in concentrate animal feeds 

like wheat bran, noug cake and sweat pea hull (De Boevre et al., 2012). Noug cake was warranted as 

the main source of aflatoxin contaminant among those concentrated animal feeds. Noug cake is 

increasingly used in Ethiopia for its high nutrient content to increase animal productivity in small 

scale or intensifying system. It is also exported to North America and Europe, where it is mainly used 

for bird feed (Gizachew et al., 2016).  
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2.2. Forms of Aflatoxicosis 

Aflatoxin can cause oncogenesis, chronic toxicity or per-acute signs depending on the species, age of 

animal, dose, and duration of aflatoxin exposure (Smith, 2002). Two forms of aflatoxicosis have been 

identified: the first is acute severe intoxication, which results in direct liver damage and subsequent 

illness or death, and the second is chronic sub symptomatic exposure (Jonathan et al., 2004). 

2.2.1.  Acute Aflatoxicosis 

Acute aflatoxicosis is associated with high doses of aflatoxin (Wu et al., 2011; Probst et al., 2007). 

No animal species is immune to the acute toxic effects of aflatoxins (Williams et al., 2004). In 1960, 

more than 100,000 turkeys died in the United Kingdom over the course of a few months, prompting 

the name “Turkey X disease” (Asao et al., 1963). Later investigation revealed that the source of the 

disease was a toxic peanut meal. In 1981, several hundred calves that had been fed on peanut hay died 

in Australia (McKenize et al., 1981), and in 2007, several hundred animal deaths occurred on a 

chinchilla farm in Argentina; both these occurrences were linked to aflatoxin (González et al., 2008). 

Moreover, in December 2005, several acute outbreaks of aflatoxicosis in dogs across the United 

States were raised more than 100 dogs became intoxicated and died within a few weeks (Stenske et 

al., 2006). Similarly, in December 2005, 2 dogs died of acute hepatic failure after consuming a 

commercially available food formulated for dogs (Bruchim et al., 2012; FDA-report, 2010). Grains 

for animal feed in the United States are allowed 300 ppb aflatoxin because this concentration not only 

provides protection against acute aflatoxicosis but also is low enough to allow most of the grain 

produced to be traded. Overall acute aflatoxicosis is most likely underdiagnosed and under-reported 

(Liu and Wu, 2010). 

2.2.2. Chronic Aflatoxicosis 

Chronic aflatoxin exposure has major effects on nutritional status in animals, but, as with the immune 

toxicities, thresholds for these effects are not defined for any species. Covalent binding of aflatoxin to 

DNA and decreased protein synthesis occur rapidly after exposure and persist for ≤5 days (Williams 

et al., 2004). The efficiency of food use is consistently less in animals that are exposed to aflatoxin 

than in those that are not exposed (Lizárraga-Paulín et al., 2011). 

In poultry and pigs, a 7-10% drop in food conversion efficiency, and decreased growth rates are a 

consistent sign of chronic aflatoxin exposure. “Dose-related” decrease in weight gain in weaning 

piglets exposed to 140 ppb and 280 ppb aflatoxin has been documented (Ogbuewu, 2011). Chronic 

exposure to even low levels of contamination in crops consumed regularly increases liver, gallbladder 

cancer risk and can suppress the immune system (Nogueira et al., 2015; Stepman, 2018). However, in 

these animal feeding situations, the long-term risk of cancer is not a concern, except for the most 

susceptible species. Consequently, veterinary research has examined higher levels of exposure but for 

shorter time periods (Unnevehr and Grace, 2013). 

2.3. Epidemiology 

2.3.1. Geographical Distribution 

The incidence of aflatoxins in foods and feeds is relatively high in tropical and subtropical regions, 

where climatic conditions favor the growth of molds (Liu and Wu, 2010). These areas have humid 

and dry climates that are highly suitable for the proliferation of fungal species, particularly 

Aspergillus flavus and Aspergillus parasiticus, which are the main producers of AFB1. Food-grains 

may be contaminated by AFB1 at a number of stages, but is most common when crops are exposed 

during harvesting and storage, provided that hot and humid weather conditions, improper and 

unsanitary storage exist for a prolonged period (Stepman, 2018; Williams et al., 2004). 

2.3.2. Species Involved 

All animal species including the honeybees are susceptible to aflatoxicosis, but the outbreak occurs 

mostly in pigs, sheep, and cattle (Atherstone et al., 2016). Poultries are more sensitive to aflatoxin 

than mammals. Within poultry, ducks are the most susceptible species followed by turkey and 

chickens. Within domestic animals, the order of susceptible, canine is the most susceptible species 

followed by swine, calves, cattle, and sheep. Young animals are more susceptible to AFs than adult 

animals (Bryden, 2011). Aflatoxicosis is typically a herd rather than an individual animal problem 

https://en.wikipedia.org/wiki/Acute_toxicity
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(Stasiewicz et al., 2017; Unnevehr and Grace, 2013). Recent findings suggest that wild animals may 

be substantially more susceptible to aflatoxicosis and it may be responsible for many idiopathic 

wildlife deaths (Pitt et al., 2012; Stepman, 2018). 

2.3.3. Risk Factors 

The formation of aflatoxins is influenced by physical, chemical and biological factors. The physical 

factors include temperature and moisture. The chemical factors include the composition of the air and 

the nature of the substrate. Biological factors are those associated with the host species (Feddern et al., 

2013). Levels of humidity, temperature, and aeration during storage are also important factors that are 

intimately related to the actual problems of climate change and environmental warming around the 

whole world (Liu and Wu, 2010). Synthesis of aflatoxins in feeds is increased at temperatures above 

27°C, humidity levels greater than 62% and moisture levels in the feed above 14% (Mutegi et al., 

2018)). 

The main predisposing factor in postharvest aflatoxin accumulation in food is poor storage conditions; 

namely, excessive heat and moisture, pest-related crop damage, and extensive periods of time spent in 

storage (exceeding several months) (Neme and Mohammed, 2017). Even commodities dried to a 

satisfactory degree before storage can develop local pockets favorable to aflatoxin growth as a result 

of moisture generated by insect respiration and local condensation (Betrán and Isakeit, 2004; 

Dohlman, 2003). Genotypes, drought, soil types and insect activity are important in determining the 

likelihood of pre-harvest contamination. All these factors increase the risk of the crop plant being 

infected by A. flavus or A. parasiticus (Mutegi et al., 2018; Neme and Mohammed, 2017; Wolde, 

2017). 

Expression of aflatoxin-related diseases is influenced by factors such as species, age, nutrition, sex, 

and the possibility of concurrent exposure to other toxins (Neme and Mohammed, 2017). Sex and age 

of animals have also an influence on AFB1 susceptibility. For instance, males are more susceptible 

than females and young animals of all species are more susceptible than mature animals to the effects 

of aflatoxin. Nutritional deficiencies, especially protein and vitamin E increase the susceptibility to 

AFs (Bryden, 2011; Stasiewicz et al., 2017).  

2.4. Pathogenesis 

In animals, the toxin is processed through a number of competing pathways (Feddern et al., 2013). 

Animal feeds are an essential part of the farm animal to the human food chain. So, Aflatoxins are not 

only present in milk and derivatives even after pasteurizing processes and heating, but there have also 

been found in other food animal products like turkey and hen eggs and meat are the source of 

aflatoxin contamination in human foods. The Cytochrome p450 (CYP) enzymes are a superfamily of 

hemeproteins that are important in the oxidative, peroxidative and reductive metabolism of 

endogenous compounds and participate in the chemical carcinogenesis process (Lizárraga-Paulín et 

al., 2011). 

Aflatoxin is activated by CYP1A2 and CYP3A4 to AFB1-8, 9-epoxide is a highly unstable molecule 

that has a high affinity for guanine (G) bases in the DNA, which covalently binds with DNA to form 

DNA-adducts, primarily AFB1-N7-guanine in the target cells. These adducts induce DNA mutations 

primarily through a G (guanine) to T (thymine) transversion in the DNA. Thus, transversion (AGG to 

AGT) at the third base of codon 249 of the protein 53 (p53) tumor suppressor genes in the human or 

animal liver induces changes in the coding properties of the DNA (Guengerich et al., 1998). 

2.5. Toxicity and Clinical Signs 

When aflatoxins are consumed, it can exert toxicity in several ways. It may alter intestinal integrity or 

modulate the expression of cytokines, proteins that “signal” to each other and to immune system 

components (Gong et al., 2008; Leslie et al., 2008). The high toxicity and carcinogenicity of these 

compounds and their ability to cause various pathological conditions has led to the widespread 

screening of foods and feeds potentially contaminated with them. Furthermore, in some studies on 

pregnant hamsters showed a significant relationship between exposure of aflatoxin B1 (4 mg/kg, 

single dose) and the appearance of developmental anomalies in their offspring (Goldblatt, 2012; 

Wolde, 2017).  
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The adverse effects of exposure to aflatoxin on various indicators of growth performance have been 

demonstrated in multiple animal species (Dohlman, 2003). Across all species provides clear evidence 

that the dose and duration of exposure to aflatoxin clearly have a major effect on the toxicology and 

may cause a range of consequences: 1) large doses lead to acute illness and death, usually through 

liver cirrhosis; 2) chronic sub-lethal doses have nutritional and immunologic consequences; and 3) all 

doses have a cumulative effect on the risk of cancer (Jonathan et al., 2004). However, the differences 

between species in response to aflatoxin introduce a measure of speculation into the extension of farm 

animal-derived information to the human situation (Williams et al., 2004). 

The main target organ in mammals is the liver, so aflatoxicosis primarily is a hepatic disease 

(Lizárraga-Paulín et al., 2011). Aflatoxins have been cause to liver damage, kidney disorders, 

gastrointestinal dysfunction, reduced productivity, decreased feed utilization and efficiency, decreased 

reproductive performance (including reduced hatchability, smaller eggs, and reduced eggshell 

quality), reduced milk or egg production, embryonic death, teratogenicity (birth defects), tumors, and 

suppressed immune system function, even when low levels are consumed (Ogbuewu, 2011). 

Aflatoxin B1, aflatoxin M1, and aflatoxin G1 have been shown to cause various types of cancer in 

different animal species. However, only aflatoxin B1 is considered as having produced sufficient 

evidence of carcinogenicity in experimental animals to be identified as a carcinogen (Bennett and 

Klich, 2003). 

2.6. Diagnosis 

Diagnosis of aflatoxicosis is often difficult because of the variation in clinical signs, gross 

pathological conditions and the presence of infectious diseases due to the suppression of the immune 

system. In addition, the farm, more than one mold or toxin may be present in the contaminated feed, 

which often makes a definitive diagnosis of aflatoxicosis difficult. The prognosis of aflatoxicosis 

depends upon the severity of liver damage (Stasiewicz et al., 2017). Despite this, a presumptive 

diagnosis can be based on historical exposure to contaminated feed, presence of aflatoxins in food 

sources, vomitus, intestinal contents characteristic, histological findings and microscopic examination 

of the liver (Neme and Mohammed, 2017). 

Chronic aflatoxicosis may be diagnosed by determining serum biochemical and hematological 

alterations before clinical symptoms become apparent. Acutely affected animals have increased in 

liver enzymes (alkaline phosphatase, AST, or ALT), bilirubin, serum bile acids, and prothrombin time 

(Feddern et al., 2013). 

2.7. Treatment 

As it has been mentioned before, most aflatoxicosis results from eating contaminated feeds. 

Unfortunately, except for supportive therapy (e.g., diet and hydration), there are almost no treatments 

for aflatoxin exposure (Lizárraga-Paulín et al., 2011; Probst et al., 2007). For hepatic damage caused 

by aflatoxins, treatments include S-adenosylmethionine, milk thistle, vitamin K1, vitamin E, 

nutritional support, and fresh-frozen plasma (Stenske et al., 2006). Milk thistle (Silybummarianum), 

which is a medicinal herb found in Pakistan, has been used to treat liver diseases. This herb was tested 

in poultry feed contaminated with AFB1 (80 ppb for the first week and 520 ppb from the second until 

the fifth) at a dose of 1%. The results indicated that milk thistle is effective as hepatoprotection and 

growth promoter in the presence of AFB1 in the feed (Muhammad et al., 2012; Stepman, 2018). 

2.8. Prevention and Control 

Removing and control of aflatoxin from contaminated feeds and foodstuffs remains a major problem, 

and there is a great demand for effective decontamination technology (Leslie et al., 2008). There are 

several technical options including biological control, testing feedstuffs, aflatoxin binders, and anti-

fungal agents, blending down and directing contaminated feed to least susceptible animals. Longer-

term options include breeding for resistance in animals and breeding for lower susceptibility in crops 

(Unnevehr and Grace, 2013). The use of adsorbents (silicates) or chemicals (ammonia, sodium 

bisulfate) or biological agents (Saccharomyces cerevisiae) in animal feeds has been shown to 

minimize the effect of aflatoxin. Esterified glucomannan (EG) showed a very high binding ability (80-

97%) with aflatoxin (Basmacioglu et al., 2005). It consists of principally in good agricultural practice, 
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including an appropriate drying of crops after harvest and avoidance of moisture during storage 

(Lewis et al., 2005; Lizárraga-Paulín et al., 2011). 

Adsorbents are necessary and important and may have a great impact on improving animal production 

and health. One of the promising prospects is the addition of dietary clay to dry diets during the 

extrusion process or as a coating on the surface of the kibble (Bingham et al., 2004). Clay derived 

sorbents is type of binder that is basically composed of single or blended types of clay. The most 

common clay is hydrated sodium calcium aluminosilicate (HSCAS). However, there are other sorts of 

clays that can be used as toxin binders, like sodium or calcium bentonites and zeolites (Feddern et al., 

2013). In addition, soil treatment with nontoxigenic strains had the beneficial carry-over effect of 

reducing aflatoxin contamination that occurred during storage (Dorner and Cole, 2002). 

The most well-known natural toxin binders are yeast-based products. Glucans are yeast cell wall 

constituents. Those compounds have been submitted to the esterification process generating a new 

additive with toxin binding capacity, called esterified glucomannan (EGM) (Aravind et al., 2003). 

Moreover, the use of probiotics that improve animal health and physiology can be helpful. Plant 

extracts with a specific mode of action, like liver protection, have been used as well to reduce the 

toxicity of some mycotoxins, especially aflatoxin (Feddern et al., 2013). 

The traditional approach to preventing exposure to aflatoxin has been to ensure that foods consumed 

have the lowest practical aflatoxin concentrations. In developed countries, where regulations allow 

higher aflatoxin concentrations in animals, the agricultural industries have developed alternative 

approaches chemoprotection and enterosorption to limit biologically effective exposure without the 

high cost of preventing contamination (Galvano et al., 2001; Wolde, 2017). Chemoprotection is based 

on manipulating the biochemical processing of aflatoxin to ensure detoxification rather than 

preventing biological exposure. Enterosorption is based on the approach of adding a binding agent to 

food to prevent the absorption of the toxin while the food is in the digestive tract; the combined toxin-

sorbent is then excreted in the feces. This approach has been used extensively and with great success 

in the animal feeding industry (Mutegi et al., 2018; Pitt et al., 2012).  

3. PUBLIC HEALTH SIGNIFICANCE 

Aflatoxicosis is the third-leading cause of cancer death globally, with about 550,000-600,000 new 

cases each year and the highest incidence of 40 percent is in Africa (Liu and Wu, 2010). Eighty-three 

percent of these deaths occur in East Asia and sub-Saharan Africa (Mutegi et al., 2018; Stepman, 

2018). Animal feeds are an essential part of the farm animal to the human food chain; therefore, 

infectious and noninfectious hazards present in animal feeds pose a threat to human health (Lizárraga-

Paulín et al., 2011). So, Aflatoxins are not only present in cow, goat and sheep milk and derivatives 

even after pasteurizing processes, there have also been found in other food animal products like 

turkey and hen eggs. Residues of aflatoxins and their metabolites in foodstuff animal tissues (like beef 

and sheep meat) may be a source of aflatoxin contamination in human foods. Developing countries 

located in tropical regions are at greatest risk given their reliance on these commodities as their staple 

food source (Neme and Mohammed, 2017). 

Among the most potent hepatocarcinogenic agents known is aflatoxin. The major impetus arose from 

epidemiological evidence linking chronic aflatoxin exposure with the incidence of cancer in humans. 

It is secreted in the milk and it is highly stable; heating will not break down the toxin sufficiently. 

Subsequently, the toxins are further processed into yogurt, cheese, and butter. This means that milk 

and other dairy product pose a threat to humans, particularly children more vulnerable because milk 

consumption is often higher among infants and children. Consumption of milk (products) suppresses 

their immunity and contributes to stunting (Asghar et al., 2016; Gizachew et al., 2016).  

In Africa, the connection between infectious diseases and aflatoxin is also reported for malaria, and 

some interesting effects are noted. The most of the information on the toxicities of aflatoxin at 

intermediate rates of exposure (100-500 ppb) and is the most potentially relevant information that is 

appropriate for the human situation in developing countries where no control of aflatoxin is exercised 

(Williams et al., 2004). AFM1 levels in the samples in Khartoum state appear to be a serious public 

health problem. AFM1 contamination in the samples of dairy cattle milk in Khartoum state appears to 

be prevalent and may pose a public health problem at the moment (Suliman and Abdalla, 2013). As of 

2014, the most recent outbreak of more than one case from a single food source occurred in rural 

Kenya in 2004-2005, when 317 people became sick and 125 died of acute aflatoxicosis indicate a case 

fatality rate as high as 60% (Asghar et al., 2016; Mutegi et al., 2018).   
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The expression of aflatoxin-related diseases in humans may be influenced by factors such as age, sex, 

nutritional status, to underweight status in children and/or concurrent exposure to other causative 

agents such as viral hepatitis (HBV) or parasite infestation (Bennett and Klich, 2003; Berek et al., 

2001). In addition, aflatoxin exposure and the toxic effects on immunity and nutrition combine to 

negatively affect health factors (including HIV infection) that account for >40% of the burden of 

disease in developing countries where a short lifespan is prevalent (Pitt et al., 2012; Stepman, 2018; 

Unnevehr and Grace, 2013) 

Exposure to aflatoxins been implicated in hepatocellular carcinoma, hepatic failure, encephalopathy, 

and Reye's syndrome, such exposure may also be important in the health and well-being of the fetus 

and neonates (Bennett and Klich, 2003). Understanding the interaction of viral infection, genetic 

variation and exposure to environmental chemical carcinogens will help to elucidate mechanisms of 

human hepatocarcinogenesis and develop more effective strategies for HCC prevention (Zhang, 

2010). 

4. CONCLUSION AND RECOMMENDATIONS 

Aflatoxicosis is often difficult to diagnosis and treatment. In spite of different research on aflatoxins, 

several areas of aflatoxicosis remain yet to be explored. In East Africa livestock some farmers are 

known to channel worst quality maize use to animal feed. While a great deal is known about 

aflatoxins, it is not much known about aflatoxin exposure and the resulting health effects in 

developing countries. The economic impact of the disease in developing countries is not only limited 

to the high cost of production lost but also the cost lost from international trade. In addition to their 

intrinsic scientific and medical significance, aflatoxicosis has also assumed tremendous public health 

importance. Recent findings suggest that wild individuals may be substantially more susceptible to 

aflatoxicosis and it may be responsible for many idiopathic wildlife deaths. Removing and control of 

aflatoxins from contaminated feeds and foodstuffs remains a major problem. Even though the 

developed countries can control and prevention of aflatoxicosis has been achieved for humans and 

animals largely by regulations that have required low concentrations of the toxin in traded foods this 

approach has less promising in developing countries. In conclusion, awareness should be created for 

farm owners about the disease and animal feed management through community services. Researches 

on the mechanism of aflatoxin in animal products related to human health hazards should be carried 

out.  
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