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Introduction

When we think about climate change,
we usually picture melting glaciers, rising sea
levels, or unpredictable monsoons. But there is
a silent, microscopic threat unfolding right
inside livestock barns and dairy farms; one that
directly connects changing weather patterns to
the glass of milk on your breakfast table. This
is the hidden world of mycotoxins, and it
represents one of the most pressing challenges
at the intersection of environmental, animal,
and human health—a true One Health crisis.

The Invisible Threat: From Field to Fungi

The contamination of feedstuffs with
mycotoxins is of increasing concern, as
changes in agricultural practice and probably
climatic changes seem to have increased the
prevalence of mycotoxin contamination (Fink
Gremmels, 2008). As global temperatures
fluctuate and weather patterns become
increasingly erratic, crops like maize, sorghum,
and  groundnuts  face  unprecedented
environmental stress. Extended periods of
intense  drought followed by sudden,
unseasonal rainfall during harvest create the
perfect "goldilocks zone" for certain
microscopic molds to thrive.

Among these, the fungi Aspergillus
flavus and  Aspergillus  parasiticus are
particularly dangerous. When stressed by heat
and humidity, these molds produce highly toxic
chemical byproducts known as Aflatoxins.
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The Biological Transformer: What Happens
Inside the Cow?

When dairy cattle consume compound
feed or silage contaminated with Aflatoxin B
(AFB)), their digestive and metabolic systems
become the next link in the chain. Once
ingested, the toxin travels to the animal's liver.
There, specialized liver enzymes (specifically
the cytochrome P450 pathways) attempt to
detoxify the compound. Instead, they
biotransform it into a hydroxylated metabolite
called Aflatoxin M (AFM).

The "Carry-Over" Effect: Within just 12 to
24 hours of a cow eating contaminated feed,
Aflatoxin M passes directly into her mammary
glands and is excreted into the milk. While a
cow's liver acts as a filter, high-yielding dairy
animals with rapid metabolisms can experience
a significant "carry-over rate," funneling these
toxins directly into the farm's bulk milk tank.

This isn't just a blow to food safety; it
severely impacts animal welfare. High toxin
loads can cause subclinical liver damage in
dairy herds, suppress their immune systems,
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make them more susceptible to secondary
infections like mastitis, and cause a noticeable
drop in daily milk yield.

The Consumer's Glass: Why Processing
Doesn't Fix It

This is where the human element of the One
Health triad becomes vulnerable. Aflatoxin M;
is a classified Group 1 human carcinogen by the
International Agency for Research on Cancer
(IARC, 2026), meaning it is proven to cause
cancer. It is particularly notorious for its
exceptional thermal stability.

e The Pasteurization Myth: Many
consumers assume that pasteurization
or boiling milk eliminates all biological
hazards. While heat treatment Kkills
harmful bacteria like E. coli or
Salmonella, it does nothing to
mycotoxins. Aflatoxin M; easily
survives  pasteurization, ultra-high
temperature (UHT) processing, and
even drying into milk powder.

e Vulnerable Populations: Because milk
is a dietary staple for infants and young
children, they bear the highest risk.
Chronic exposure to low levels of
AFM| in pediatric populations has been
linked in public health studies to

childhood stunting, immune
suppression, and long-term hepatic
issues.

The One Health Solution: Breaking the
Chain

Fixing a problem this deeply
intertwined requires moving away from
isolated solutions. We cannot solve milk safety
in the laboratory alone; we have to manage it in
the field and the barn.

1. Climate-Smart Agriculture & Feed
Management

Farmers need access to  real-time
meteorological data to predict high-risk mold
seasons. Implementing proper post-harvest
drying techniques and moisture-controlled
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storage silos stops the fungi from growing in
the first place.

2. Innovative Nutritional Strategies

In the barn, regular screening of feed
ingredients using rapid diagnostic kits allows
for early detection. Furthermore, incorporating
eco-friendly mycotoxin binders (like specific
bentonite clays or yeast cell wall extracts) or
phytogenic feed additives into the cattle's diet
can safely trap the toxins within the animal's
gut, preventing them from entering the
bloodstream and clearing them out before they
ever reach the milk.

3. Integrated Policy and Testing

Routine surveillance utilizing advanced
testing methods like High-Performance Liquid
Chromatography (HPLC) ensures that milk
processing plants catch contaminated batches
long before they reach store shelves.

Conclusion

The milk in our refrigerator is a direct
reflection of the health of our planet and our
livestock. By adopting a One Health
approach—where veterinarians, agronomists,
environmental scientists, and public health
officials work collaboratively—we can
safeguard our dairy value chains. Ensuring
clean feed for animals is the definitive first step
toward ensuring safe, nutritious milk for the
next generation.
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