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DESCRIPTION

Aluminium phosphide poisoning represents one of the most
severe and rapidly fatal forms of toxic exposure encountered
in agricultural regions across the world. This compound is
widely used as a fumigant to protect stored grains from
rodents and insects. When exposed to moisture, it releases
phosphine gas, a highly toxic substance that interferes with
essential cellular processes. Although the product serves an
important role in food preservation and pest control, its easy
availability and high lethality have made it a frequent cause of
accidental and intentional poisoning, particularly in rural
communities.

The mechanism of toxicity is primarily related to the liberation
of phosphine gas after ingestion or inhalation. Once inside the
body, phosphine  disrupts  mitochondrial  oxidative
phosphorylation, impairing the production of adenosine
triphosphate, which is necessary for cellular energy. This
disruption leads to widespread cellular hypoxia even when
oxygen delivery to tissues appears adequate. The heart, lungs,
liver and kidneys are especially vulnerable. Oxidative stress
increases dramatically, resulting in lipid peroxidation and
direct damage to cell membranes. The cumulative effect is
rapid multiorgan dysfunction that can progress within hours.

Clinical presentation often begins with nonspecific symptoms
such as nausea, vomiting, abdominal pain and dizziness.
These early manifestations may be mistaken for less severe
gastrointestinal disturbances, delaying urgent medical
attention. As toxicity advances, patients frequently develop
profound hypotension due to myocardial depression and
peripheral vasodilation. Cardiac arrhythmias are common and
may include ventricular tachycardia or fibrillation. Respiratory
distress can arise from acute lung injury, while metabolic

acidosis develops as a consequence of impaired cellular
respiration and lactic acid accumulation. In severe cases,
shock becomes refractory to treatment and mortality rates
remain alarmingly high.

One of the most challenging aspects of managing this
poisoning is the absence of a specific antidote. Treatment is
largely supportive and must be initiated promptly.
Stabilization of airway, breathing and circulation forms the
cornerstone of emergency care. Intravenous fluids are
administered cautiously to address hypotension, although
fluid overload must be avoided due to the risk of pulmonary
edema. Vasopressor agents may be required to maintain
blood pressure. Continuous cardiac monitoring is essential
because sudden arrhythmias can occur without warning.
Correction of metabolic acidosis with sodium bicarbonate is
sometimes undertaken, although its effectiveness varies
depending on the severity of poisoning.

Epidemiologically, cases are most common in regions where
agricultural chemicals are sold without strict regulation. The
compound is inexpensive and often packaged in tablet form,
making it accessible to individuals seeking self-harm. In
certain countries across Asia, the Middle East and parts of
Africa, it has become a leading cause of suicide in rural areas.
Accidental exposures also occur when fumigation practices
are conducted in poorly ventilated spaces or when tablets are
stored improperly in homes. Public health strategies therefore
play an important role in prevention.

Regulatory control can significantly reduce mortality.
Measures such as restricting over the counter sales, enforcing
secure storage requirements and educating farmers about
safe handling practices have shown promise. Community
awareness campaigns emphasizing the dangers of ingestion
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and inhalation may deter impulsive self-harm attempts.
Mental health support services are equally important,
particularly in regions where economic hardship and social
stressors contribute to high rates of suicide. By combining
regulatory oversight with psychosocial interventions, the
burden of poisoning can be mitigated. From a
pathophysiological perspective, research continues to explore
potential targeted therapies. Experimental studies have
examined the role of extracorporeal life support in cases of
severe cardiac failure. Early initiation of advanced circulatory
support may offer a bridge to recovery for selected patients,
although access to such technology is limited in many high risk
regions. Investigations into novel antioxidant compounds and
mitochondrial protective agents are ongoing, with the aim of
interrupting the cascade of cellular injury initiated by
phosphine exposure.

In conclusion, aluminium phosphide poisoning exemplifies the
complex intersection between agricultural necessity and
toxicological risk. A substance designed to safeguard food
supplies can, under circumstances of misuse or desperation,
become a potent instrument of harm. The absence of a
definitive antidote heightens the urgency of prevention
efforts and rapid supportive management. Strengthening
regulatory frameworks, improving rural health infrastructure
and expanding mental health resources are critical steps
toward reducing incidence and mortality. Continued scientific
research may eventually yield more effective therapeutic
options, but until then, awareness and prevention remain the
most powerful tools against this devastating form of
poisoning.
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