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Introduction:-

Aluminum phosphide (AIP) is a solid fumigant which has been extensively used since the 1940s. AIP is a solid
pesticide that rapidly became one of the most commonly used grain fumigants because of its properties which are
considered to be near ideal; it is toxic to all stages of insects, highly potent, does not affect seed viability, is free
from toxic residues and leaves little residue on food grains ™. It is easily available and is purchased in some
countries such as India under trade names e.g. Celphos, Quickphos, Synfume and Phosfume .

Clinical manifestations:

1. 17 years old male patient came with altered sensorium and difficulty in breathing. Accompanying relatives gave
history of consumption of unknown poison 3-5 hours before these episodes.

2. On Examination : Patient was comatose, pupils were fully dilated, Doll’s eye positive, corneal reflex present
with Persistent Bradycardia (42-62/min).

3. Symptomatic treatment was initiated. Silver nitrate test on Gastric lavage sample was positive. Then standard
treatment for Organo-phosphorus poisoning was done but there was no improvement in the patient.

4. Then Lead acetate test was done to rule out sulphur compounds such as Hydrogen Sulphide .

5. Ammonium Molybdate test was performed to confirm the Aluminium Phosphide poisoning. As Aluminum
phosphide causes multiorgan Failure so patient died.
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Silver nitrate + Lead acetate Test Ammonium Molybdate Test

Silver Nitrate Filter Paper test

1. Principle: Phosphene gas reduces AgNO; to metallic Silver (Ag) which gives black colour.

2. Procedure: Take 5 ml of gastric aspirate with 15 ml of water in flask and cover its mouth with a filter paper
impregnated with silver nitrate (0.1N). On heating this at 50 for 15 — 20 minutes, blackening of filter paper
develops which is indicative of presence of phosphene 2.

3. Result: Black colour due to formation of Metallic Silver.

4. Inference: Phosphene gas / Hydrogen sulphide present.

Problems with silver nitrate test :
As such silver nitrate test is a 100% sensitive test for detection of aluminium phosphide. But it also gives positive
reaction with sulphur compounds. It is invariably seen that visceras sent for chemical examination, due to delay in
transportation and examination and improper preservation, get decomposed. Hydrogen sulphide is one of the gases
that are liberated during decomposition. This hydrogen sulphide can react with silver nitrate giving a false positive
reaction for aluminium phosphide.
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How to avoid false positive reaction?

Normally filter paper impregnated with silver nitrate solution is used. But to exclude presence of sulphides filter
paper impregnated with silver nitrate and lead acetate solution should also be used. If only the silver nitrate paper is
blackened then phosphorus or phosphides may be present. If both papers are blackened then sulphides may be
pres[gr;;t and the result is inconclusive. In that situation the confirmatory ammonium molybdate test should be carried
out © .

Ammonium molybdate test :

1. Principle: Upon warming with ammonium molybdate in presence of nitric acid, inorganic phosphates are
precipitated as canary yellow ammonium phosphomolybdate.

2. Procedure: 3ml of gastric sample + few drops of conc. HNOz+Pinch of ammonium molybdate - canary
yellow colour. !

3. Result: Canary yellow colour due to formation of Ammonium Phosphomolybdate.

4. Inference: Phosphene gas is present.

Discussion:-

Diagnosis is made by laboratory and clinical tests. The factors of positive history of ingestion, symptoms compatible
with AIP ingestion and chemical test for phosphine positive in gastric aspirate and breath alone or in combination
would help the diagnosis. The breath of AIP intoxicated patients has a garlic-like odour. The plan of diagnosis is
based on the patient’s history and a positive result (blackening) on tests of the patient's breath with paper moistened
with fresh silver nitrate solution due to exhalation of PH3 or by biochemical analysis of blood or gastric aspirate for
phosphine &0

Using filters impregnated with silver nitrate ™! and ion chromatographic methods ™2 were recruited to determine
phosphine in the bio-samples. Gas chromatographic procedure in survivors **** and post-mortem specimens ™! has
been developed for the measurement of phosphine levels.

Gas chromatographic technique using a nitrogen phosphorus detector has been introduced for phosphine
measurement in post mortem stomach contents, blood, and liver specimens 271,

Laboratory assessment is mainly done to obtain the prognosis. Leucopenia indicates severe AIP toxicity. Increased
serum glutamic oxaloacetic transaminase (SGOT) or serum glutamic pyruvic transaminase (SGPT) and induced
metabolic acidosis indicate moderate to severe AIP overdose. Decreased plasma magnesium level has been reported
while potassium might have been increased or decreased 8! . Plasma raised level of renin is significant as its level
has a direct relationship with mortality and proportion to the dose of AIP. The serum level of cortisol is usually
decreased in severe AIP poisoning ™! .

It has been demonstrated that AIP can induce hepatotoxicity. The main findings were sinusoid congestion, fatty liver
changes, central vein congestion, destruction of nucleus of hepatocytes and centrilubolar necrosis. Manifestations of
hepatotoxicity usually develop 72 hours after AIP intoxication. Death due to acute hepatocellular toxicity and
fulminant hepatic failure has also been reported in acute intoxication.

Cardiovascular and respiratory system changes can also lead to death . Patients may demonstrate hyperglycemia
and metheomoglubinemia . Development of refractory shock, ARDS, aspiration pneumonitis, anaemia, metabolic
acidosis, electrolyte imbalance, coma, severe hypoxia, gastrointestinal bleeding, and pericarditis may be observed
following acute AIP poisoning but these manifestations are associated with poor prognosis.

Conclusion:-

1. Gastric AgNO; filter paper test is a simple test, which is used for detection of Aluminium Phosphide and
hydrogen sulfide in Gastric sample.

2. As Aluminium Phosphide poisoning has very high mortality rate and is often confused with organo-phosphorus
and other sulfide poisoning, so in addition to silver nitrate, lead acetate solution should also be used for sulfides.

3. Ammonium Molybdate test " on gastric sample can confirm Aluminium Phosphide poisoning and save a
precious life. It is suggested to carry out this test in all suspected cases.
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