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Introduction 

Aluminum phosphide is one of the most dangerous 

pesticides if ingested by a human being (1,2). This 

pesticide was first introduced as an ideal pesticide in 

1973 and is now used in dark gray or the form of 

yellow crystals under various brands (2). This 

substance is not absorbed by the skin in humans and 

the main route of poisoning is oral consumption and 

respiratory exposure. Also, the main mechanism of 

poisoning by this substance is the production of 

phosphine gas (PH3), which is produced by the 

interaction of aluminum phosphide with water (2-3). 

It is widely used as a very cheap and effective 

rodenticide and insecticide to protect cereals during 

storage and transportation in developing countries 

(3). The severity of aluminum phosphide poisoning 

is high in both gastrointestinal and respiratory tract 

exposure and the produced phosphine gas is easily 

absorbed from the gastrointestinal tract and lung 

epithelium (4). From a general point of view, 

aluminum phosphide poisoning is one of the most 
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Abstract:  

Background:  Despite significant progress in toxicology, there is no particular antidote for aluminum 

phosphide poisoning and the consequences of PH3 gas toxicity. While several researchers have 

concentrated on the technicalities of supportive intravenous treatment using various medicines such as 

sodium bicarbonate, Glucose-insulin-potassium protocol, and Digoxin or other methods; new research 

is attempting to enhance our interventions in the pre-absorption phase of phosphine gas.  Methods: A 

narration of literature.  

Results: Some researchers are completely opposed to gastric decontamination using water-based 

solutions, the use of essential oils is proposed to avoid excessive PH3 release. In this study, we reviewed 

the literature for oil-based gastric decontamination methods. Based on our review, liquid paraffin might 

improve outcomes of ALP poisoning but it might be associated with adverse events. Evidence about 

coconut oil is still controversial which might be due to the co-administration of sodium bicarbonate in 

gastric lavage. Aloe vera, olive oil, and almond oil in gastric lavage have shown impressive benefits, 

but more evidence is needed.  

Conclusion: To conclude, oil-based gastric lavage is associated with less mortality, and water-soluble 

washing methods and activated charcoal administration should be avoided.   
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common causes of death in many countries, 

especially developing countries (5). Causes of 

aluminum phosphide poisoning most often occur 

following suicidal ideation, and sometimes 

accidentally due to occupational exposure and 

rarely to criminal intent. Most poisonings occur at a 

young age (6). The compound was first marketed in 

India, where it causes about 15,000 accidental or 

intentional poisonings each year, two-thirds of 

which result in death (7). In Nepal, more than 50% 

of suicides were due to pesticides, 14% of which 

were due to the use of aluminum phosphide (7). The 

use of magnesium sulfate, calcium gluconate, and 

insulin glucose, known as Glucose-insulin-

potassium protocol (GIK) is routinely considered a 

routine treatment approach in most poisoned along 

with supportive care in ICU. Here we queried the 

literature for successful management methods of 

ALP. While some studies have focused on the details 

of supportive intravenous therapy by various 

medications like sodium bicarbonate (8), 

hemodialysis (9), GIK (10), and Digoxin (11); new 

studies are trying to improve our interventions in 

more early phases of phosphine gas pre-absorption. 

Gastric decontamination by Charcoal: 

Activated charcoal is an excellent non-specific 

chelating agent. Water-insoluble and non-polar 

organic substances are better absorbed by Charcoal, 

and branched-chain molecules adhere better to 

charcoal than straight-chain materials. Alcohol, 

acids and alkalis, iron, lithium, magnesium, and 

sodium and potassium salts do not tend to bind to 

charcoal, unlike aspirin, acetaminophen, 

barbiturates, TCA, phenytoin, and theophylline, 

which bind well to charcoal (12). But some case 

reports have shown evidence of hot charcoal 

vomitus that might cause thermal burns. Six cases of 

thermal injury in ALP poisoning were from 2007–

2012 as reviewed by Mirakbari (13). The possible 

mechanism is not well discussed.   

Gastric decontamination by water-soluble 

compounds: 

Gastric decontamination with water-based solutions 

is performed in many cases, as well as gastric lavage 

by potassium permanganate (KMNO4) and sodium 

bicarbonate (14,15); while showing successful 

results in some case reports, it is fully opposed by 

some researchers. Sanaei-Zadeh et al. showed that 

water-based products must not be utilized for 

gastric washing following acute AlP (16). In the 

study of Agrawal et al., they used gastric lavage 

with KMnO4 and sodium-bicarbonate in all of their 

7 patients while coconut oil was used in 4 patients. 

all patients with coconut oil use survived; while 

others died (14). 

Gastric decontamination by Sodium-

bicarbonate: 

Based on the Sanaei-Zadeh et study, Sodium-

bicarbonate did not reduce phosphine gas release in-

vitro (16); while Shadnia et al. reported that Sodium-

bicarbonate primarily neutralizes HCl, reducing the 

catalytic interaction of phosphide with HCl and 

therefore limiting phosphine production (17). It may 

be due to the fact that the reaction of a saturated 

sodium bicarbonate solution with hydrochloric acid 

produces carbon dioxide gas (18) that may change 

the reaction in the stomach and for final conclusions 

about the efficiency or safety of Sodium-bicarbonate 

gastric decontamination in-vitro studies of gastric 

juice reaction with Sodium-bicarbonate and 

Aluminium phosphide is needed.    

Gastric decontamination by potassium 

permanganate (KMNO4): 

potassium permanganate is suggested to have the 

ability to convert phosphine to phosphate (19,20).  

Potassium permanganate (1:10,000) followed by 

charcoal gastric lavage was not successful in the 

study of Mirakbari, in a young case of ALP (13).  In 

the study of Agrawal et al., gastric lavage with 
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KMnO4 and sodium-bicarbonate was associated 

with mortality of all intoxicated patients (14).  

Gastric decontamination by liquid 

paraffin: 

liquid paraffin is a highly refined distilled fraction of 

petroleum containing a combination of liquid-

saturated hydrocarbons. Sharif et al. (21) describe it 

as a laxative, lubricant, and basis for nasal sprays. 

Liquid paraffin is not advised for frequent usage 

because of its adverse effects and the availability of 

alternative products. It may be obtained without a 

prescription. 

In 60 patients of ALP, gastric decontamination by 

liquid paraffin with and without Coenzyme Q10 

was associated with better outcomes than KMNO4 

(22). Also, there is an ongoing clinical trial 

(NCT04499885) evaluating liquid paraffin versus 

Sodium-bicarbonate for gastric lavage, registered at 

ClinicalTrials.gov.  ALP and phosphine excretion 

from the GI tract has been sped up using medicated 

liquid paraffin. Because of the physiochemical 

characteristics of ALP and its non-miscibility with 

fat, in-vitro experimental data show that liquid 

paraffin inhibits phosphine release from ingested 

ALP (23). If inhaled, liquid paraffin may induce 

lipoid pneumonia or pneumonitis. The uptake of fat-

soluble vitamins is hampered by liquid paraffin. The 

anus might exude liquid paraffin, which can irritate 

the skin (24).  

Gastric decontamination by coconut oil 

the application of vegetable oils or castor oil for 

gastric lavage might prevent increased PH3 release 

and luminal evacuation stimulation (16). For gastric 

lavage, Singh Bajwa et al. employed a combination 

of coconut oil and sodium bicarbonate. They 

claimed that coconut oil lowers phosphide toxicity 

by forming a protective barrier over the gastric 

mucosa, reducing phosphine gas absorption. 

Furthermore, it aids in the neutralizing of HCl and, 

as a result, inhibits the release of phosphide from the 

pellet (25). In another study, Shadnia et al.  a 28 years 

old man with ALP intoxication was treated 6 hours 

after toxication with seven pellets manifesting 

severe headaches by coconut oil (17). 42% survival 

was the benefit of the coconut oil and sodium 

bicarbonate gastric lavage in another study (25). In 

another ongoing clinical trial, Paraffin Oil or 

Coconut Oil is going to be tested in 90 acute 

aluminum phosphide poisoning cases 

(NCT04724655). In the study of Dayananda et al., 

coconut oil administration for gastric lavage for 48 

hours, reduced the mortality rate (27). As 

mentioned, 33 AlP poisoning patients underwent 

thorough gastrointestinal lavage using a coconut oil 

and sodium bicarbonate combination that came to a 

survival rate of 42% (25). Based on the Pajoumand 

study, gastric lavage with potassium permanganate, 

charcoal, and coconut oil was successful in one case 

(28). A coconut oil and sodium bicarbonate mixture 

was used for gastric washing in 30 patients, and 40% 

survived (30).  In a 19-year-old girl, coconut oil 

gavage was performed but the patient died due to 

cardiac toxicity (31). In another study, coconut oil 

administration was not associated with any 

improvement in mortality rate (32).   

Gastric decontamination by almond oil 

Sweet almond oil was also suggested to be used 

orally, especially after being poisoned with ALP. In 

a study, a total of 35 adult Wistar rats were given 

sweet almond oil immediately after ingestion of 

ALP and again 30 minutes later; the results showed 

that intragastric sweet almond oil may extend 

survival time (26). Almond oil-treated rats in the 

study of Maleki et al., showed significantly reduced 

mortality in comparison to control groups (29).  In 

vivo study by Rahimi et al. showed that almond oil-

treated rats did not develop cardiac toxication (33). 

Gastric decontamination by Aloe vera 

A unique technique was used to successfully treat 

rice pill-induced poisoning in a 30-year-old man, 
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according to Shakeri et al. As a result, they utilized 

50 cc sodium bicarbonate and 1-2 L aloe vera syrup, 

followed by olive oil (150 cc olive oil was given every 

2 hours). It was suggested that patients with acute 

AlP intoxication benefit from the co-administration 

of insulin-glucose (which increases glucose entry 

into cells) and that serum corticosteroid and other 

electrolytes, particularly magnesium and calcium, 

be closely monitored, as well as their relationship 

with blood glucose levels. As a result, it is suggested 

that the role of this pharmacological regimen in the 

treatment of such poisonings be determined (34). 

The nephroprotective effect of Aloe vera in 

aluminum sulfate-exposed rats was studied by 

Mahor et al. The results of their study showed that 

creatinine, urea, and uric acid levels were 

significantly reduced after co-treatment with 

Al2(So4)3 and Aloe vera extract. their findings show 

that Aloe vera is beneficial in lowering Al toxicity in 

the kidney. As a result, Aloe vera and its active 

ingredient aloin can be utilized as adjuvant therapy 

for the prevention and control of renal impairment 

caused by aluminum sulfate (35). The study by 

Leung et al. was based on the concept that some 

natural substances might have lead-binding 

capabilities and might be used as a food supplement 

to reduce lead accumulation. They conducted that 

While aloe vera was administered to counteract the 

6 weeks of continuous administration of lead, there 

were no significant changes in the blood, liver, 

kidney, or bone.  high doses of aloe vera resulted in 

a downward trend in blood lead levels. In the 

situation of acute severe lead poisoning, high doses 

of aloe vera and pectin resulted in a downward 

trend in blood lead levels. this research supported 

the idea that Aloe vera might be used as a safe 

supplement to reduce ingested lead buildup (36). 

The purpose of Jakkala, Laxman K.'s research was to 

see if Aloe vera plant extract might protect albino 

rats' livers and kidneys against aluminum-induced 

degeneration. The results of his study showed that 

in comparison to the control group, the aluminum-

treated group had altered characteristic architecture 

in liver and kidney sections. Animals who were 

given aluminum plus aloin demonstrated 

improvement in liver tissue structure and renal 

function, which was more pronounced in the long-

term treatment group than in the short-term therapy 

group. aloin's preventive effect against aluminum 

toxicity was more effective in the 60-day therapy 

period than in the 30-day treatment period (37).  

Gastric decontamination by other oils 

In a more recent study, vitamin E, N-acetyl cysteine, 

and olive oil administration came into the successful 

treatment of acute aluminum phosphide poisoning 

in a 33-year-old man (38). Corn oil application is also 

being studied in new registered clinical trial 

(IRCT20191030045275N2). Glycerone or 

Dihydroxyacetone was also used in some limited 

series of cases, with clinical success (39) and is 

supported by an animal study (40).  

Conclusion 

According to our findings, liquid paraffin may 

improve the outcomes of ALP poisoning, but it may 

also be associated with side effects. Evidence on 

coconut oil is still inconclusive, which might be 

attributable to the use of sodium bicarbonate in 

gastric lavage. Gastric lavage using aloe vera, olive 

oil, and almond oil has shown promising results, but 

further research is needed. To summarize, oil-based 

gastric lavage is related to lower mortality, while 

water-soluble cleaning techniques and the 

administration of activated charcoal should be 

avoided. 
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