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Introduction

Aflatoxins are naturally occurring toxic compounds primarily produced by the fungi Aspergillus flavus and

Aspergillus parasiticus. These molds commonly grow on staple crops such as maize, groundnuts, and

cereals, especially under warm and humid conditions. Aflatoxins are among the most potent mycotoxins

known to impact both human and animal health (IARC, 2019).

In many developing countries, the concern surrounding aflatoxins has intensified due to poor agricultural

practices and inadequate food storage. Contamination can occur at any point during production, harvest, or

storage. Because aflatoxins are highly stable and resistant to common food processing methods, prevention

and early control are vital (Kensler et al., 2021).

Overview of Aflatoxins

Aflatoxins are a group of structurally related compounds, with the most prominent types being B1, B2, G1,

and G2. Aflatoxin B1 is the most toxic and has been extensively studied due to its strong link to liver cancer.

Contamination primarily affects grains, legumes, and oilseeds, which are dietary staples in many tropical

regions (Wild & Gong, 2010).

The fungi responsible for aflatoxin production flourish in poorly ventilated storage conditions with high

moisture content. Climate change has exacerbated this problem by increasing the frequency of droughts

followed by high humidity-conditions that promote mold growth (Mwakinyali et al., 2018).

Adverse Health Effects of Aflatoxins

Acute Aflatoxicosis: Acute aflatoxicosis results from consuming large doses of aflatoxins over a short time.

Symptoms include vomiting, abdominal pain, liver damage, and in severe cases, death. One of the most

widely reported outbreaks occurred in Kenya in 2004, where 125 deaths were attributed to contaminated

maize (Azziz-Baumgartner et al., 2005).
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Chronic Exposure and Cancer: Chronic exposure to low levels of aflatoxins is far more common and

dangerous over the long term. Aflatoxin B1 has been classified as a Group 1 human carcinogen by the

International Agency for Research on Cancer (IARC, 2019). It has a strong association with hepatocellular

carcinoma, especially in individuals co-infected with hepatitis B virus (Liu & Wu, 2019).

Immunosuppression: Aflatoxins suppress immune function by reducing cytokine expression and impairing

macrophage and lymphocyte activity. This weakened immune state increases susceptibility to infectious

diseases such as HIV, tuberculosis, and malaria, particularly in sub-Saharan Africa (Turner et al., 2003; Chen

et al., 2018).

Impact on Child Growth and Development: Numerous studies have linked chronic aflatoxin exposure to

stunting and underweight status in children. Aflatoxins interfere with nutrient absorption by damaging the

intestinal lining and inhibiting protein synthesis, leading to growth impairment (Gong et al., 2002; Shirima et

al., 2015).

Nutritional and Socioeconomic Consequences: Aflatoxin contamination also indirectly contributes to

malnutrition by limiting access to safe food. In food-insecure areas, families may be forced to consume visibly

moldy or contaminated grains, lacking viable alternatives. This results in a cycle of poor nutrition, weakened

immunity, and increased disease burden (Kensler et al., 2021).

Populations at Risk

Children, pregnant women, the elderly, and immunocompromised individuals are at the greatest risk from

aflatoxin exposure. In these groups, toxin metabolism is either underdeveloped or impaired, increasing their

susceptibility to illness (Chen et al., 2018). Additionally, individuals in poverty or rural communities often rely

on subsistence farming and lack proper storage infrastructure, further compounding the risk.

Prevention and Control
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Mitigating aflatoxin exposure requires a combination of agricultural, educational, and regulatory strategies:

- Pre-Harvest Controls: Use of drought-resistant or genetically modified crops, crop rotation, and biocontrol

agents such as Aspergillus flavus strains that do not produce aflatoxins (Bandyopadhyay et al., 2016).

- Post-Harvest Practices: Proper drying, use of hermetically sealed containers, and storage in cool, dry

conditions reduce mold growth.

- Public Education: Raising awareness about aflatoxin risks and encouraging communities to reject visibly

moldy food is vital, especially where food security is low.

- Government Regulations: Enforcing strict contamination limits and routine testing of food products help

ensure safety in both local and export markets (FAO, 2020).

Conclusion

Aflatoxins continue to be a serious public health issue, especially in tropical and subtropical regions. Their

effects range from acute poisoning and liver cancer to impaired immunity and child development. However,

with coordinated intervention-including improved farming methods, education, and regulation-exposure can

be significantly reduced. Sustained global efforts are essential to break the cycle of contamination,

malnutrition, and disease associated with aflatoxins.


