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 Background: Rice Tablet, with the scientific chemical name of 

aluminum phosphide (ALP), is the most common pesticides and 

insecticides agent in agriculture, horticulture and is used to protect 

beans, cereals, and rice. Poisoning with this tablet is associated 

with a high mortality rate. The aim of this study was to evaluate 

patients who committed suicide with rice tablets and referred to 

Sina Hospital, Tabriz, during the years 2011-2015. 

Methods: In a routine data base study that was conducted at Sina 

Hospital affiliated to Tabriz University of Medical Sciences, 

medical records of patients with suicide attempt with rice tablets 

during the years 2011-2015 were evaluated. During the mentioned 

period, 90 patients with rice tablet poisoning were admitted to the 

hospital. The required information was recorded in the check list. 

Results: Out of 90 patients, 72 patients (80%) had ALP tablets 

poisoning. The mean age of subjects was 27.52±0.13 years. In 

patients with ALP poisoning, the mean of mean arterial pressure 

(MAP), serum pH, serum bicarbonate, and arterial oxygen 

saturation between two groups (with or without mortality) were 

statistically significant (P value˂0.001). All variables are related 

to admission time in the emergency department. To determine the 

prognostic value of these variables in predicting mortality in 

patients with ALP poisoning logistic regression was used and only 

serum bicarbonate can predict mortality with P value=0.011. 

Conclusion: The results of the current study show that the 

survival of patients with ALP poisoning is associated with MAP, 

pH, and serum HCo3, arterial blood oxygen saturation at the time 

of admission in the emergency department. Next prospective 

studies are recommended for more accurate evaluation of the 

effect of these variables on the patients' survival. 
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1. Introduction:
*
  

Suicide refers to a chain of thought and 

action, in which ideas are changed into 

action and lead to end his/her life. Para 

suicide refers to the activities and actions 

that lead to self-injury but not death. Suicidal 

thoughts are common among all human 

beings, so that out of three individuals, one 

has considered the suicide in their lifetime 

(1). Suicide is a public health problem and 

the eighth leading cause of death in adults in 

some countries. Suicide attempt rate has 

increased 60% worldwide during last 45 

years. Suicide attempt due to its social, 

economic and psychological consequences 

imposes many damages on the society (2). 

Unintentional poisoning is the fifth leading 

cause of deaths caused by accidental injuries 

and 40% cases are caused by drugs. 

Poisoning prevalence is also very high in 

Iran (3). Rice tablet, with the scientific 

chemical and herbal names of aluminum 

phosphide (ALP) and Banan, respectively is 

one of the most common pesticides and 

insecticides agent in agriculture and 

horticulture and is used to protect beans, 

cereals and rice (4). Banan or garlic tablet 

contains garlic extract, salt, starch, and 

talcum powder and is used as a herbal 

pesticide to store rice and other grains at 

home (5). ALP produces phosphine gas, 

ammonia and carbon dioxide when exposed 

to water or steam. This chemical is not 

absorbed dermally and is absorbed orally 

and through respiratory system. The severity 

of poisoning is very high through both path. 

(5, 6). 

Taramsari et al. concluded that there is a 

direct relationship between the consumption 

time and arrival time to the emergency room, 

dosage, acid-base status with mortality rate 

(4) Symptoms of ALP poisoning started a 

few minutes after consumption and include 

gastrointestinal symptoms (nausea, 
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vomiting, abdominal pain), restlessness, 

tachycardia, tachypnea, acidosis and 

hypotension, which eventually leads to 

multi-organ failure and death within 24-48 

hours (7-9). 

Cardiovascular impairment is caused by 

arrhythmias, myocardial damage, and 

electrocardiogram changes. Acute renal 

failure and shock are also caused by 

phosphine (10). Khodabandeh et al. stated 

that the cardiac arrhythmia is the most 

common cause of death due to poisoning 

with rice tablet (6). The most common 

causes of death by phosphine gas include 

cardiovascular failure, hypotension, severe 

acidosis, and acute renal failure (11). Adult 

respiratory distress syndrome is caused by 

lung direct contact with phosphine gas (12). 

According to previous investigations in this 

regard, since there is no epidemiological 

study on the situation of patients with rice 

tablet poisoning in the Tabriz Sina Hospital, 

in East Azarbaijan Province, Iran, we 

decided to assess the epidemiology situation 

of these patients during the last 5 years.  

 

2. Materials and Methods: 

This study was a routine data base study, 

which as conducted in Sina hospital in 

Tabriz Medical Sciences University, Tabriz, 

north west of Iran. In this study, the medical 

records of patients attempted suicide with 

rice tablets during the years 2011-2015 were 

evaluated. Inclusion criteria included all 

medical records of patients with suicidal 

attempt with rice tablets who referred to Sina 

hospital during the last 5 years, and the 

exclusion criterion was incomplete medical 

record. Sampling was done in a full-census 

manner. During the period mentioned above, 

90 patients with rice tablet poisoning were 

admitted to the hospital. All ethical criteria 

were observed in this study and the 

information of all patients remained 

confidential. After visiting hospital archive 

ward and using HIS software, the medical 

records of patients with rice tablet poisoning 

were extracted. 

The records were reviewed and required 

information, including age, sex, type of 

tablets (Banan/ALP), manner of 

consumption (alone, dissolved in water, 
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breaking, water drinking after taking the 

tablet), the time interval of tablet 

consumption till referral to the emergency 

room, initial vital signs and symptoms of 

patient, initial laboratory findings, duration 

of hospital stay and outcome were recorded 

in the corresponding checklist. 

The patients were first divided into two 

groups based on the type of tablet (ALP and 

Banan) and the intended variables between 

the two groups were evaluated. Finally, 

patients in ALP group were divided into two 

groups based on the outcome of 

hospitalization (with and without mortality) 

and the research variables were evaluated in 

these two groups. 

The recorded data were entered into SPSS 

17.0. To describe the data, descriptive 

analysis (Mean±standard deviation, 

frequency and percentage) was used. 

Normality of data distribution was evaluated 

using Kolmogorov – Smirnov test. Chi-

square test and T test were used to compare 

qualitative and quantitative data, 

respectively. Logistic regression was used to 

determine the prognostic value of variables 

in predicting mortality rate in patients. The 

significance level of P value of 0.05% was 

considered while comparing groups. 

 

3. Results: 

ALP and Banan poisonings were reported in 

72 (80%) and 18 (20%) patients out of total 

patients, respectively. Also, male and female 

Table 1: Demographic status and vital signs in patients with ALP and Banan poisonings 

Variables Aluminum Phosphide   Banan  P value 

Age (years) 28.78±11.75 28.94±16.615 0.961 

Male/Female 46/26 (1.76) 9/9 (1) 0.294 

Live place 

 Urban 

 Rural 

 

64 (88%) 

8 (12%) 

 

16 (88%) 

2 (12%) 

1.0 

Ingestion time (hour before referring) 5.89±7.15 4.55±4.903 0.350 

Ingestion type 

 Complete 

 Broken tablet 

 Dissolved in water before 

ingestion 

 Drinking water after ingestion 

 

7 (9.7%) 

12 (16.7%) 

13 (18.1%) 

 

40 (55.6%) 

 

4 (22.2%) 

10 (55.6%) 

4 (22.2%) 

 

0 (0%) 

˂0.001 

Level of consciousness 

 Alert 

 Lethargic 

 Obtundation 

 Stupor 

 Coma 

 

23 (31.9%) 

25 (34.7%) 

11 (15.3%) 

3 (4.2%) 

10 (13.9%) 

 

18 (100%) 

0 (0%) 

0 (0%) 

0 (0%) 

0 (0%) 

˂0.001 

ICU admission 19 (26.4%) 0 (0%) 0.01 

Intubation 41 (56.9%) 0 (0%) <0.001 

Nausea 51 (70.8%) 13 (72.2%) 1.000 

Vomiting 53 (73.6%) 11 (61.1%) 0.384 

Lab finding  

 With blood cell (mm
3
) 

 Hemoglobin (g/L) 

 Creatinine (mg/dl) 

 Urea (mmol/L) 

 pH  

 Paco2 (mmHg) 

 Hco3 (mmol/L) 

 

11434.72±3669.10 

13.86± 2.10 

0.98±0.32 

26.60±10.31 

7.28± 0.16 

34.79±10.78 

17.94±6.23 

 

7827.70±2837.52 

13.49±1.84 

0.94±0.28 

20.72±4.47 

7.37±0.11 

38.26±6.45 

23.16±4.12 

 

<0.001 

0.504 

0.584 

0.021 

0.038 

0.195 

0.001 

Vital sign 

 MAP (mmHg) 

 Respiratory rate (per minute) 

 Heart rate (beat per minute) 

 O2 Sat (percent) 

 

72.35±23.01 

20.02± 5.62 

94.64±16.72 

92.86±6.33 

 

84.6±9.94 

17.7±3.02 

88.6±11.65 

95±3.55 

 

0.030 

0.106 

0.153 

0.172 
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patients accounted for 55 (61.1%) and 35 

(38.9%) of participants. The mean age of 

patients was 28.81± 12.76. Also, urban and 

rural patients accounted for 80 (88.9%) and 

10 patients (11.1%), respectively. In terms of 

manner of taking the tablets, the frequency 

of methods used was follows: 11 patients 

(12.2%) complete form of tablets, 17 

patients (18.9%) dissolved in water, 40 

patients (44.4%) drinking water after taking 

the tablets and 22 patients (24.4%) broken 

tablets. 

The average length of stay in hospital was 

3.42±2.71 days and the minimum and 

maximum length of stay was 1 and 15 days, 

respectively. Average length of stay in the 

ICU was just 0.75±2.23 days, and the 

minimum and maximum length of stay was 

0 and 12 days, respectively. A total of 45.6% 

(41 patients) of the participants had a need 

for intubation, the average duration of which 

Table 2: Demographic status and vital signs of patients with and without mortality 

Variables With mortality Without mortality P value 

Age 30.93±12.95 25.94±9.39 0.074 

Male/Female 28/13 (68%) 18/13 (58%) 0.459 

Ingestion time (hour before referring) 5.87±5.36 3.47±2.95 0.104 

Ingestion type 

 Complete 

 Broken tablet 

 Dissolved in water before 

ingestion 

 Drinking water after ingestion 

 

5 (12%) 

9 (22%) 

5 (12%) 

 

22 (54%) 

 

2 (6%) 

3 (10%) 

8 (26%) 

 

18 (58%) 

 

 

0.254 

Level of consciousness 

 Alert 

 Lethargic 

 Obtundation 

 Stupor 

 Coma 

 

9 (22%) 

13 (31.7%) 

7 (17.1%) 

2 (4.9%) 

10 (24.4%) 

 

14 (45.2%) 

12 (38.7%) 

4 (12.9%) 

1 (3.2%) 

0 (0%) 

 

 

 

0.025 

ICU admission 17 (41%) 2 (6%) 0.001 

Intubation 38 (93%) 3 (10%) <0.001 

Nausea 22 (53.7%) 29 (93.5%) <0.001 

Vomiting 25 (61%) 28 (90.3%) 0.007 

Lab finding 

 With blood cell (mm3) 

 Hemoglobin (g/L) 

 Creatinine (mg/dl) 

 Urea (mmol/L) 

 pH 

 Paco2 (mmHg) 

 Hco3 (mmol/L) 

 

12748.78±3933.83 

 

13.62±2.12 

1.07± 0.35 

28.41±11.51 

7.22± 0.17 

33.99± 12.51 

14.70± 5.28 

 

9696.77±2397.15 

14.17±2.06 

0.86± 0.23 

24.19±8.01 

7.37±0.11 

35.84±8.01 

22.22±4.61 

 

<0.001 

0.272 

0.005 

0.085 

<0.001 

0.475 

<0.001 

Vital sign 

 MAP (mmHg) 

 Respiratory rate (per minute) 

 Heart rate (beat per minute) 

 O2 Sat (percent) 

 

64.27±26.47 

20.90±6.34 

97.58±18.44 

90.39±7.33 

 

83.03±10.59 

18.87±4.33 

90.74±13.46 

96.12±1.98 

 

<0.001 

0.130 

0.086 

<0.001 

Treatment 

 NaHco3 

 MgSo4 

 Vitamin E 

 N-Acetyl Cysteine 

 GIK 

 Calcium Gluconate 

 

34 (83%) 

37 (90%) 

17 (41%) 

18 (44%) 

5 (12%) 

33 (80%) 

 

21 (68%) 

25 (81%) 

18 (58%) 

8 (26%) 

2 (6%) 

23 (74%) 

 

0.166 

0.310 

0.234 

0.141 

0.691 

0.576 
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was 0.90±1.75 days, and the minimum and 

maximum duration was 0 and 9 days, 

respectively, and the mean consumption time 

till referred to emergency department was 

4.81±5.41 hours (mode=2.00 hours). The 

minimum and maximum duration was 

obtained 0.50 and 24 hours. 

Table 1 shows the demographic status and 

vital signs in patients with ALP and Banan 

poisonings. Patients with ALP poisoning 

were divided into two groups with and 

without mortality based on their outcome 

during the hospital admission and discharge 

time. The variables were compared in the 

two groups. The incidence of shock (mean 

arterial pressure (MAP)˂65mmHg), 

metabolic acidosis (pH˂7.35 or 

Hco3˂24mmol/L) and hypoxemia 

(O2sat˂92% in room air) in patients in the 

first moments of the emergency department 

visits, was 20.8% (n =15), 81.9% (n = 59) 

and 27.8% (n =20), respectively. Table 2 

shows the demographic status and vital signs 

in patients with and without mortality.  

As Table 2 shows, there was a statistically 

significant relationship between MAP, pH, 

HCO3, creatinine, white blood cell (WBC), 

O2 saturation variables and level of 

consciousness in ALP poisoned patients with 

and without mortality. Logistic regression 

was used to determine the prognostic value 

of these variables in predicting mortality in 

patients with ALP poisoning. Table 3 shows 

the result of this analysis.  

 

            
           

             
 

 

                         
                     

                      
 

. 

 

4. Discussion: 

In this retrospective study, the medical 

records of 90 patients who had attempted 

suicide using rice tablets between 2011 and 

2015 were examined. A total of 72 patients 

attempted suicide using ALP tablets. 

According to the results of the present study 

on outcomes in these patients, there was an 

association between the survival of patients 

with hypotension, acidosis, loss of 

consciousness, and hypoxia on admission to 

the hospital. Among the variables listed, 

serum bicarbonate can predict the hospital 

mortality in patients with ALP poisoning. 

Suicide is considered as one of the most 

important public health problems and it 

considered as the top 10 causes of death in 

some communities (13). ALP, which is 

called rice tablet, is used to protect rice from 

rodents and pests. Occupational and 

accidental poisonings with this tablet are rare 

and most poisonings occur due to suicide 

attempts (14, 15). Damage caused by 

phosphine gas that is produced by ALP is 

likely to occur at the cellular level and leads 

to inhibition of Cytochrome C oxidase 

protein in mitochondria, disrupts cellular 

metabolism and eventually leads to multi-

organ damage (16, 17). Phosphine gas also 

leads to inhibition of protein synthesis and 

enzyme activity, especially in mitochondria 

of heart and lungs cells (5). 

Etemadi-Aleagha et al., in a study that was 

carried out by during 8 years in Tehran, 

showed increased incidence of ALP 

poisoning over the years 2006 to 2013 (18). 

The prevalence of suicide attempts with ALP 

tablets was higher in men (46/26), which 

was consistent with other studies (19). 

Taramsari et al. (2006), in a study on 116 

patients with ALP poisoning, showed that 

78.4% of patients had gastrointestinal 

symptoms and there was a significant 

relationship between the mortality rate and 

Table 3: Results of logistic regression in 

predictive value of variables in determining 

the mortality 

P value Beta Variable 

0.924 0.002 MAP 

0.116 0.212 PH 

0.558 1.743 HCO3 

0.011 0.191 O2sat 
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presence of acidosis, hypotension and 

arterial oxygen saturation (4). It has been 

suggested in various studies that there is an 

association between the absence of 

gastrointestinal symptoms such as nausea 

and vomiting severity of ALP poisoning (10, 

14). In the present study, the prevalence of 

nausea and vomiting was lower in patients 

with mortality and this difference was 

statistically significant between the two 

groups of patients who died and survived. 

The shock mechanism is not clear in these 

patients and the hypotension incidence of in 

these patients is 76-100%. Several factors, 

including myocardial injury, coronary 

vasodilatation and fluid loss have been 

proposed as causes of shock. Some studies 

indicated that left ventricular dysfunction 

caused by ALP poisoning will be improved 

after several days (20). A total of 20.8% of 

studied patients experienced hypotension 

and shock at the arrival time to the 

emergency department. Steroids were used 

to treat shock in some studies that leads to a 

reduction in the dose of dopamine used. But 

the mechanism of steroids' effect in these 

patients is unknown. Hypoxia is caused in 

these patients in the field of inhibition of 

oxidative phosphorylation caused by ALP, 

which ultimately leads to circulatory failure 

and organ perfusion (21). The incidence of 

hypoxia in our studied patients was 27.8%. 

Consistent with the results of other studies 

metabolic acidosis was the most common 

acid-base disorder in patients studied in the 

present study (10, 14). In a study on 102 

cases of poisoning with ALP in two years, 

Hosseinian et al. (2011) concluded that the 

presence of acidosis and hepatic dysfunction 

is related to the mortality rate (14). The 

results of their study are similar to the results 

of the current study. 81.9% of patients in the 

emergency department had metabolic 

acidosis. 

Overall, the mortality rate caused by taking 

500 mg ALP tablets has been reported about 

30-100%. High serum level of phosphine is 

associated with an increased risk of mortality 

(22). Some studies reported a mortality rate 

of 40-80% (23, 24). In the previous studies 

in Iran, the mortality rate ALP poisoning has 

been reported 23-58% (14, 25). In the 

present study, the mortality rate was 56.9%. 

Higher mortality rates were reported when 

fresh tablets were used compared with 

powdered or expired tablets, which could be 

due to hydrolysis of tablets in the moist air 

and lower levels of phosphine gas (26). 

A limitation of our study was its 

retrospective nature and we could not 

evaluate other variables required due to 

defects in documentation of some medical 

records of patients. 

 

5. Conclusion: 

The results of the current study show that the 

serum bicarbonate level at the moment of 

arrival to the emergency department can 

predict the mortality in patients’ with ALP 

poisoning. Next prospective studies are 

recommended for more accurate evaluation 

of the impact of this variable on the survival 

of patients. Also, due to the high mortality 

rates caused by rice tablet poisoning (ALP) 

and lack of specific antidote, the best 

treatment is prevention. In the prevention of 

accidental poisonings, especially in children, 

it is very important to raise families' level of 

awareness and closely monitor the 

production and distribution of these 

compounds. 

 

6. Acknowledgments: 

The authors are grateful to all the health 

personnel and patients who participated in 

the study, in addition to the data collectors, 

supervisors and administrative staff of the 

Tabriz addiction treatment camps. This 

article was written based on a dataset of MD 

thesis, registered in Tabriz Azad University. 

We would also like to express our sincere 

appreciation to Mrs. Ghahramani for his 

cooperation in this study. 

 

7. References: 
1. Colucciello AS. Suicide. In: Marx JA, editor. 

Rosen's Emergency Medicine. 8 ed. 

Philadelphia: Elsevier Saunders. 2014;1492-500. 

2. Rafiei M, Seyfi A. The Epidemiologic Study 

of Suicide Attempt Referred to Hospitals of 

University of Medical Sciences in Markazi- 

Province from 2002 to 2006. Iranian Journal of 

Epidemiology. 2009;4(3-4):59-69. 



Khodagholizade P et al                                    Metabolic Acidosis: Determinant of Hospital Mortality of … 

104                                     International Journal of Medical Toxicology and Forensic Medicine. 2017;7(2) 

3. Moghadamnia A, Halaji sani S. Acute 

poisonings in Ramsar city in 1997. Journal of 

Qazvin university of Medical Sciences. 

1999;100:43-8. 

4. Taramsary RM, Orangpoor R, Zarkami T, 

Palizkar M, Mousavian SA. Survey Patients 

Poisoned with Aluminum Phosphide (Rice 

Tablet). Journal of Guilan University of Medical 

Sciences. 2006;14(56):42-7. 

5. Taheri SK, Afzali S, Khaled Naghshbandi M, 

Norouzi F, Mohammadi N. Report of Two Cases 

of Accidental Poisoning Due to "Rice Tablet" 

Misuse. Iranian Journal of Forensic Medicine. 

2011;17(3):199-203. 

6. Khodabandeh F, Kahani AR, Soleymani Gh. 

The Study of Fatal Complications of “Rice 

Tablet” Poisoning. Iranian Journal of Forensic 

Medicine. 2014;20(2):27-36. 

7. Anger F, Paysant F, Brousse F, Le Normand 

I, Develay P, Gaillard Y, et al. Fatal aluminum 

phosphide poisoning. Journal of Analytical 

Toxicology. 2000;24(2):90-2. 

8. Bayazit AK, Noyan A, Anarat A. A child 

with hepatic and renal failure caused by 

aluminum phosphide. Nephron 2000;86(4):517. 

9. Yatendra S, Subhash CJ, Vivekanand S, 

Abhisek G. Acute aluminum phosphide 

poisoning, what is new? The Egyptian Society of 

Internal Medicine. 2014;26(3):99-103. 

10. Abder-Rahman HA, Battah AH, Ibraheem 

YM, Shomaf MS, el-Batainch N. Aluminum 

phosphide fatalities, new local experience. 

Medicine, Science, and the Law. 

2000;40(2):164-8. 

11. Wahab A, Zaheer MS, Wahab S, Khan RA. 

Acute aluminum phosphide poisoning: an 

update. Hong Kong Journal of Emergency 

Medicine. 2008;15(3):152-5. 

12. Vaghefi SS, Emamhadi MA. Aluminum 

Phosphide Poisoning: a Case Report. 

International Journal of Medical Toxicology and 

Forensic Medicine. 2014;4(4):149-53. 

13.  Salmasi S, Robai N, Ebrahimi Bakhtavar H, 

Rahmani F, Rahmani F. Demographic status of 

married females with suicide attempts referred to 

the emergency department of Sina Hospital in 

Tabriz-Iran. Journal of Emergency Practice and 

Trauma. 2016;2(1):In press. 

14.  Hosseinian A, Pakravan N, Rafiei A, 

Feyzbakhsh SM. Aluminum Phosphide 

Poisoning Known as Rice Tablet: A Common 

Toxicity in North Iran. Indian Journal of Medical 

Sciences. 2011;65(4):143-50. 

15.  Nosrati A, Karami M, Esmaeilnia M. 

Aluminum phosphide poisoning: A case series in 

north Iran. Asia Pac J Med Toxicol. 2013;2:111-

3. 

16.  Christophers J, Singh S, Goddard DJ. 

Dangerous bodies: a case of fatal aluminum 

phosphide poisoning. The Medical Journal of 

Australia. 2002;176(8):403. 

17.  Singh S, Bhalla A, Verma SK, Kaur A, Gill 

K. Cytochrome-c oxidase inhibition in 26 

aluminum phosphide poisoned patients. Clin 

Toxicol (Phila). 2006;44(2):155-8. 

18. Etemadi-Aleagha A, Akhgari M, Iravani FS. 

Aluminum Phosphide Poisoning-Related Deaths 

in Tehran, Iran, 2006 to 2013. Medicine 

(Baltimore). 2015;94(38):e1637. 

19. Sulaj Z, Drishti A, Çeko I, Gashi A, Vyshka 

G. Fatal aluminum phosphide poisonings in 

Tirana (Albania), 2009 - 2013. DARU Journal of 

Pharmaceutical Sciences. 2015;23(8):1-8. 

20. Gurjar M, Baronia AK, Azim A, Sharma K. 

Managing aluminum phosphide poisonings. 

Journal of Emergencies, Trauma and Shock. 

2011;4(3):378-84. 

21. Agrawal VK, Bansal A, Singh RK, Kumawat 

BL, Mahajan P. Aluminum phosphide poisoning: 

Possible role of supportive measures in the 

absence of specific antidote. Indian Journal of 

Critical Care Medicine : Peer-reviewed, Official 

Publication of Indian Society of Critical Care 

Medicine. 2015;19(2):109-12. 

22. Mehrpour O, Jafarzadeh M, Abdollahi M. A 

systematic review of aluminium phosphide 

poisoning. Arhiv za Higijenu Rada i 

Toksikologiju. 2012;63(1):61-73. 

23. Moghadamnia AA. An update on 

toxicology of aluminum phosphide. Daru. 

2012;20(1):25. 

24. Valmas N, Zuryn S, Ebert PR. 

Mitochondrial uncouplers act synergistically 

with the fumigant phosphine to disrupt 

mitochondrial membrane potential and cause cell 

death. Toxicology. 2008;252(1-3):33-9. 

25. Shadnia S, Sasanian G, Allami P, 

Hosseini A, Ranjbar A, Amini-Shirazi N, et al. A 

retrospective 7-years study of aluminum 

phosphide poisoning in Tehran: opportunities for 

prevention. Human and Experimental 

Toxicology. 2009;28(4):209-13. 

26.  Proudfoot AT. Aluminium and zinc 

phosphide poisoning. Clinical Toxicology 

(Phila). 2009;47(2):89-100.  

 


