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ABSTRACT
L i Background: Aluminum phosphide, known as rice pill in Iran, is a very effective pesticide for
Article info: i commercial and industrial use. The high lethality of Aluminum phosphide is due to Phosphine
Received: 27 Nov 2020 gas (PH3) which is released by its reaction with water. One of the most important properties
First Revision: 10 Dec 2020 i of aluminum phosphide, which despite being very lethal to almost all living creatures, still

Accepted: 13 Dec 2020 makes it one of the most widely used pesticides, is its very high yield, ease of use, and, most
importantly, the absence of residues in products after application; while its exposure to the

Published: 15 Jun 2021 © human body is associated with high mortality.

Case Presentation: In this article, we reported the successful treatment of rice pill-induced
poisoning in a 30-year-old man using a novel approach. Accordingly, we used sodium
bicarbonate (50 ccs) and aloe vera syrup (1-2 L), followed by olive oil (150 cc olive oil was

given every 2 hours).
Keywords: Conclusion: While numerous studies recommend observing patient conditions as the
Aluminum phosphide, i treatment approach, our presented case was a successful experience of treating acute aluminum
Poisoning, Aloe vera i phosphide poisoning.
1. Introduction tablets or powder coatings [2]. Eating AIP is a very com-
mon method of poisoning [3]. Exposure to phosphine
luminum Phosphide (AIP) or “rice tablet” vapors and powdery mildew are other ways of contami-
is among the effective rodenticides; it is nation [4]. This toxic compound was first marketed in
widely used globally for producing cere- India. There exist numerous reports of intentional or
als from animals and rodents [1]. AIP is accidental intoxication with up to 1500 cases a year in
available on the market in the form of India; two-thirds of which result in death [5]. Iran statis-
shades of yellowish-gray or solid powders in the form of tics also present the high prevalence and increasing use
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of youth in this fatal poison [6]. Rice pills poisoning was
the essential cause of severe poisoning and leading to
death, especially in Iran in recent years, with a mortality
rate of up to 60% [6, 7]. AIP is inexpensive and highly
effective against rodents; therefore, it is widely used in
developing countries [8]. Although the drug is not legally
available in Iran, it is brought into the country and mar-
keted in herbal remedies stores [9]. This poisoning mostly
occurs at a young age. Besides, its various social, cultural,
geographical, and availability factors have exacerbated
the deterioration of liability [10]. The advantages of using
phosphides are their low cost, easy application, and high
cost-effectiveness. After taking this toxin, the phosphine
gas is released in the presence of gastric acid, i.e. rapidly
absorbed through the digestive tract and leads to systemic
toxicity in the body [12]. Unfortunately, an early diagnosis
of poisoning is impossible in the early hours and is sole-
ly based on the observation of clinical signs and symp-
toms [13]. The clinical findings in nonspecific poisoning
are complicated by the dose, the route of use, and time
elapsed after the toxicant [14]. Most of the toxicities, like
AIP poisoning are confirmed after 24 hours of hemoglobin
measurement [15]. The precise mechanism of the effects
of AIP remains unclear in individuals. Furthermore, se-
vere cellular damage is a major action mechanism of AIP.
Furthermore, it does not involve a single organ, leading to
multiple organ failure [16]. The effects of poisoning in-
clude damages to the heart, lungs, kidneys, and liver, as
well as symptoms, such as cardiac arrhythmias, acidosis,
and pulmonary edema [17, 18]. Heart failure, arrhythmia,
seizures, coma, and the delayed onset of liver and kidney
toxicity may also occur [18]. Phosphine gas is colorless
and odorless. There are no specific treatment interventions
for phosphine gas poisoning; numerous patients fail to sur-
vive from such conditions [19].

Aloe vera is among the major medicinal herbal species,
i.e. mostly found in hot and humid regions. Aloe vera has
various therapeutic effects. In recent years, it has attracted
the attention of extensive researchers. Active compounds
in the aloe vera gel include aloe, amrodine, aloe vera am-
rodine, barberaluin, zeolite, and monosaccharides, such as
sterols, allic acids, as well as vitamins B and C [20]. It
has been contributed to various therapeutic effects as well
as impacts on the immune system, laxative effects, anti-
viral and antitumor activities, moisturizing and anti-aging
effects, antiseptic effects, and healing properties [20]. Pre-
vious studies documented the potential effects of aloe vera
in treating various toxicities in animal models. Aloe vera
in AlP-exposed rats prevented renal damage [21]. Addi-
tionally, attractive studies have been conducted in the field
of bio-engineering, where aloe vera was observed to block
the surface-active sites of metals, particularly by the tan-
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nin compound of aloe vera [22]. Thus, this study aimed to
evaluate the effect of aloe vera as an adjuvant in the AIP
intoxication treatment. Here, we presented our successful
approach to AIP intoxication treatment.

2. Case Presentation

A 30-year-old man was admitted to Motahari Hospital
in Jahrom City, Iran at 3:51 pm with his brother. He stat-
ed that he had taken three pills of AIP. The patient was
conscious of the time, place, and he was vomiting con-
stantly. The patient’s initial vital signs were Blood Pres-
sure (BP):70/40, PR: 70, 95% O, SAT, and complained
of abdominal pain. The patient’s Electrocardiogram
(ECG) was normal but the patient presented metabolic
acidosis (PH: 7.04, HCO,: 12, & PaCo,: 36). All other
biochemical tests presented normal data.

Immediately, a normal saline intravenous fluid bolus
was administered for the patient. The patient was first
rinsed with sodium bicarbonate (50 cc) and aloe vera
syrup (1-2 L), followed by olive oil (150 cc olive oil was
given every 2 h). Charcoal was then given with NAC
(N-acetylcysteine), calcium gluconate, as well as glu-
cose and insulin. The patient developed hypotension,
i.e. returned to baseline by the administration of normal
saline bolus and 50 cc dextrose 50% + 6 units of regular
insulin. Additionally, the patient was given bicarbonate
intravenously (50 cc) and orally (50 cc). Next, the pa-
tient was transferred to the Intensive Care Unit (ICU). In
the ICU, he continued complaining of abdominal pain.
Then, the patients’ consciousness level suddenly de-
clined. The patient also presented diarrhea and the olive
oil administration was immediately stopped.

On day 2 in the ICU, calcium gluconate and NAC
dose were reduced and charcoal, as well as glucose and
insulin, were discontinued. The level of consciousness
increased in the patient. The patient was ill; however, he
was oriented to time and place. The patient’s abdominal
pain decreased, accordingly. The patient also felt hungry
and the fluid regimen began immediately.

On day 3 in the ICU, N-Acetyl Cysteine (NAC) was dis-
continued. One effervescent calcium pill was given orally
to the patient. Pantoprazole tablets were administered to
the patient one per morning and night. The patient was
transferred from the ICU bed to the inpatient ward. On
day 4, psychiatric consultation was performed and the
patient’s 24-hour IV therapy was reduced. On day 5, the
patient regained full consciousness and provided normal

vital signs, and was discharged from the hospital.
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3. Discussion

The presented case was a successful experience of AIP
poisoning treatment following intoxication with 3 pills.
The treatment approached used for the presented case
was previously applied by Rayat Dost and associates
[20]. Singh et al. found that in patients with AIP poison-
ing, the pressure drop is often so severe that continuous
administration of isotonic serum is insufficient and using
dopamine is inevitable. Accordingly, to overcome bra-
dycardia, continuous injection of sodium bicarbonate is
required [22]. In our study, sodium bicarbonate was used
to relieve blood pressure on the first day before the pa-
tient was admitted to the ICU. Karimi et al. argued that
acidosis complicates this proves and sometimes makes
it impossible to reduce patient’s cardiovascular arrhyth-
mias. The types of cardiac arrhythmias caused by the
direct effect of the drug on the heart and by acidosis and
hypotension are the leading causes of death in the early
hours after poisoning. Vital signs, blood gas control, pH,
cardiac monitoring, and a continued presence of physi-
cians and nurses at the bedside of the patient are essential
for their wellbeing. Therefore, transferring patients to the
ICU is a key element in the remission process [23].

This was similar to the treatment approach in our study
of the patient’s treatment, especially in the first 3 days.
Siwach et al. emphasized the use of calcium and magne-
sium in this respect. They suggested magnesium sulfate
treatment, because of the high prevalence of hypomag-
nesemia during AIP poisoning and its association with
lethal arrhythmias and death [24]. In our study, similar to
the investigation by Siwach et al., the administration of
calcium was continued until the patient’s condition im-
proved (first 3 days). Schonwald reported that repeated
gavage of sorbitol and mineral oils were useful in pre-
venting phosphide release and accelerating excretion
[25]. Similar to the one in our study, the first day after
the patient’s gastric lavage, he was given olive oil, then
sorbitol. In AIP poisoning cases, rapid transfer to a treat-
ment center; no gastric lavage, and paraffin use; the rapid
analysis of arterial blood gas; laboratory tests to evaluate
sodium; potassium, calcium, and magnesium; electrocar-
diography, and matters, like antacid administration can
be of the main approaches [26-28]. However, we adopted
a different approach in our study. This approach was also
used in another case in the same hospital, as reported
in our previous case report of AIP poisoning. In our ap-
proach, sodium bicarbonate (50 cc) and aloe vera syrup
(1-2 L) were used for the first day after gastric lavage.
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4. Conclusion

There exist wide variations in the concentration of elec-
trolytes, bicarbonate, and blood glucose; however, these
can be indicative of the severity of poisoning and may sig-
nificantly impact treatment planning in patients with AIP
poisoning. Accordingly, it is recommended that patients
with acute AIP intoxication may profit from the co-admin-
istration of insulin-glucose (which increases glucose entry
into the cells) and thoroughly monitor serum corticoste-
roids and other electrolytes, especially magnesium and
calcium, as well as their association with blood glucose
levels. Thus, the role of this drug regimen in the treatment
of such poisonings is recommended to be determined.
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