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Abstract 
Background: Aluminum phosphide poisoning is a pesticide, but it is such a poison that it does not have an 
effective antidote; hence, it has a higher rate of mortality in suicide cases. 
Method: 54 (fifty-four) medical autopsies were carried out. Detailed external and internal examinations of each 
cadaver were studied. Staining of G.I.T. organs and slides was prepared by H and E staining and studied under a 
microscope. 
Results: The stomach was mainly impacted by ALP poison; lung, heart, and trachea congestion was more in the 
trachea; 48 (88.8%) edema was observed in the stomach, liver, kidney, spleen, and lungs too. Mucosal 
hemorrhage was noted in the stomach and lungs. 
Conclusion: As it is a fatal poison, availability must be controlled and kept away from children. More research 
is required to find out an effective antidote to reduce the mortality. 
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Introduction 

Aluminum phosphide is a solid fumigant that has 
been used as a pesticide since 1940. It is marketed 
in India as a tablet of Celphos, Alphos, Quick Phos, 
Phostoxin, etc. Highly toxic chemicals are cheaper 
and widely available in tablets or pellets, granules, 
and as a powder. Upon contact with moisture, 
aluminum phosphide liberates phosphine, which is 
the active pesticidal component [1]. 

Due to the toxic effects of phosphine released in 
the stomach after ingestion of aluminum 
phosphide, it is completely absorbed in the 
gastrointestinal tract. It emerges as the poison of 
suicidal death because pesticide has no effective 
antidotes and is a sure agent of death [2]. 

In India this poisoning was not known before 1980. 
The first case of death due to aluminum phosphide 
was reported from MGM Medical College Indore 
(3]. Overall mortality in cases of aluminum 
phosphide (ALP) poisoning varies between 70-
100%. It is higher in those who consume more than 
three tablets and survive, as the patients were 

approached for medical aid at the earliest [4]. In 
France, ALP is used for crop protection, and 
because of its toxicity to humans and domestic 
animals, the use of ALP is strictly controlled and it 
cannot be freely supplied, but unfortunately, in 
India, it is Cheaper and widely available as a 
pesticide but used for suicide. Hence, an attempt is 
made to study the manner and involvement of GIT 
organs to evaluate the severity of ALP poisoning. 

Material and Method 

 54 (fifty-four) medical autopsies were carried out 
on those who died by consuming aluminum 
phosphide poisoning at Phulo Jhano Medical 
College and Hospital, Dumka, Jharkhand-814101. 

Inclusion Criteria: After confirming that death is 
due to aluminum phosphide poisoning by relatives 
(attendants) or the police department. 

Exclusion Criteria: Death due to consumption of 
any other poison ALPart from aluminum phosphide 
was excluded from the study. 
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Method: Detailed external and internal 
examination of each cadaver was carried out. 
Histopathological examination of the stomach, 
liver, lung, spleen, heart, kidney, and trachea was 
done by staining the slide with H and E staining. 
The duration of the study was from January 2023 to 
December 2024. 

Statistical Analysis: The manner of deaths and 
autopsy findings in various organs were classified 
with percentages. The statistical analysis was 
carried out using SPSS software. The ratio of male 
and female was 2:1. 

Observation and Results 

Table 1: Manner of deaths in aluminum phosphide 
poisoning 

Ø 51 (94.4%) cases had suicidal 
Ø 3 (5.5%) cases were accidental. 

Table 2: Autopsy findings in ALP poisoning death 
(internal findings) 

Ø Presence of material: 16 (29.2%) in stomach 
Ø Congestion: 31 (57.4%) in stomach, 38 

(70.3%) in liver, 38 (70.3%) in kidney, 16 
(29.2%) in spleen, 16 (29.2%) in heart, 38 
(70.3%) in lungs, 48 (88.8%) in trachea. 

Ø Edema: 38 (70.3%) in stomach, 38 (70.3%) in 
liver, 22 (40.7%) in kidney, 31 (57.4%) in 
spleen, 35 (64.8%) in lungs. 

Ø Mucosal hemorrhage: 31 (57.4%) in stomach, 
19 (35.18%) in lungs 

Ø Mucosal changes: 22 (40.7%) in stomach 
Ø Typical odor: 28 (51.8%) in the stomach, 

froth/typical odour 
Ø Submucosal hemorrhage: 19 (35.1%) in 

stomach 
Ø Sloughing: 12 (22.2%) in stomach 

 
Table 1: Manner of deaths in Aluminium phosphide poisoning (Number of patients: 54) 

Manner of death  Number of patients  Percentage (%) 
Homicidal  -- -- 
Suicidal  51 94.4 
Accidental  3 5.5 
 

 
Figure 1: Manner of deaths in Aluminium phosphide poisoinging 

 
Table 2: Autopsy findings in ALP poisoning deaths (Internal findings) (Number of patients: 54) 

Organs Stomach Liver Kidney Spleen Heart Lungs Trachea 
 No % No % No % No % No % No % No % 
Presence of 
Material 

16 29.2 -- -- -- -- -- -- -- -- -- -- -- -- 

Congestion 31 57.4 38 70.3 38 70.3 16 29.2 16 29.2 38 70.3 48 88.8 
Edema 38 70.3 38 70.3 22 40.7 31 57.4 -- -- 35 64.8 -- -- 
Mucosal 
haemorrhage  

31 57.4 -- -- -- -- -- -- -- -- 19 35.18 -- -- 

Typical odour 28 51.8 -- -- -- -- -- -- -- -- -- -- -- Froth/ 
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typical 
odour 

Mucosal 
changes 

22 40.7 -- -- -- -- -- -- -- -- -- -- -- -- 

Sub-mucosal 
haemorrhages  

19 35.1 -- -- -- -- -- -- -- -- -- -- -- -- 

Sloughing  12 22.2 -- -- -- -- -- -- -- -- -- -- -- -- 
 

 
Figure 2: Autopsy findings in ALP poisoing deaths (Internal findings) 
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Discussion 

Present study of Aluminum Phosphide (ALP) 
poisoning (autopsy findings) in the Jharkhand 
population. The manner of death in ALP poisoning 
was 51 (94.4%) was suicidal, 3 (5.5%) was 
accidental (Table 1). Autopsy findings in ALP 
poisoning deaths (internal findings) presence of 
maternal, 16 (29.2%) in stomach congestion was 
observed in 31 (57.4%) in stomach, 38 (70.3%) in 
liver, 38 (70.3%) in kidney, 16 (29.2%) in spleen, 
16 (29.2%) in heart, 38 (70.3%) in lungs, 48 
(88.8%) in trachea, Edema was observed in 38 
(70.3%) in the stomach, 38 (70.3%) in the liver, 22 
(40.7%) in the kidney, 31 (57.4%) in the spleen, 
and 35 (64.8%) in the lungs. Mucosal hemorrhage, 
31 (57.4%) in the stomach, 19 (35.18%) in the 
lungs, Typical odour 28 (51.8%) in stomach, 
froth/typical odour in trachea, 22 (40.7%) mucosal 
changes, 19 (35.1%) submucosal hemorrhage in 
stomach, 12 (22.2%) sloughing in stomach (Table 
2). These findings are in agreement with previous 
studies [5,6,7]. The symptoms of severe toxicity in 
ALP poisoning ingestion include diarrhea, 
cyanosis, difficulty in breathing, pulmonary edema, 
respiratory failure, tachycardia, hypotension, 
dizziness, and death. The most common 
abnormality was hypoxemia with severe metabolic 
acidosis. ALP is available in small and large packs 
containing grayish-white tablets weighing about 3 
grams each, containing 56% of aluminum 
phosphide and 44% of aluminum carbonate, 
capable of releasing 1 gram of phosphine [8]. 

The oral ingestion, ALP reacts with water and 
stomach acid to produce phosphine gas, which may 
account in large part for toxicity. Phosphine 
generated in the gastrointestinal tract is readily 
absorbed in the bloodstream. Phosphine may 
denature or reduce oxyhemoglobin in addition to 
enzymes important for respiration and metabolism. 
It may also affect cellular membranes [9]. It is 
claimed that ALP is an inhibitor of cytochrome 
oxidase in animals, and it is also reported that ALP 
showed a reduction in catalase activity leading to 
free radical toxicity in animals [10]. Phosphides 
like phosphine, which are toxic to the central 
nervous system, affect respiratory and other vital 
centers of the brainstem, causing sudden death in 
the majority of cases. ALP poison traces were also 
found in the brain in histopathological studies [11].  

The fetal dosage of ALP ranges from 150 to 500 
mg / 70 kg. The aluminum blood concentration was 
71.3 pg/L; some studies have shown values ranging 
from 2 to 42 pg/L [12]. It is reported that more 
were due to ALP poisoning, especially in 
adolescents. 

Summary and Conclusion 

It is noted that exposure to poisonous gas released 
from aluminum phosphide (ALP) increases the risk 
of morbidity and mortality. Awareness has to be 
created among the people handling this fumigant 
gas, which leads to lethal consequences. 
Government must regulate the usage of such lethal 
pesticides. Such studies must be conducted on a 
large number of cadavers who died due to ALP 
poisoning in higher centers where the latest 
techniques are available because the exact 
mechanism of action of phosphine is still unclear, 
and an effective antidote is yet to be invented. 

Limitation of study: Owing to remote location of 
research Centre, small number of autopsies and 
lack of latest techniques we have limited finding 
and results. 

This research work was approved by the ethical 
committee of Phulo Jhano Medical College and 
Hospital, Dumka, Jharkhand-814101. 
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