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Abstract 
Introduction: The wide and free availability of organophosphate and carbamate compound has resulted in 
gradual increase in accidental and suicidal attempts. Diazinon, Tik 20, Darf, Ragar, Temik, Baygon and several 
others have been introduced into the market and the new compounds continue to appear periodically. These 
compounds have different chemical structures, different effects and different metabolic pathways in human 
body and on consumption produce various acute as well as delayed toxic effects with various metabolic 
complications. Objective: The present study was undertaken to evaluate the biochemical and metabolic 
parameters in patients of organophosphate and carbamate compound poisoning. 
Method: A Prospective observational study was conducted at Department of Medicine, MGM Medical College 
and Hospital, Chh. Sambhajinagar, Maharashtra, India. The study included all patients of organophosphate and 
carbamate poisoning admitted during the study interval. 
Results: Out of 45 cases, 62.2% were male and 37.8% cases were females. Ingestion of poison was seen in 
97.8% of cases and 2.2% inhalation of poison was observed. Oragnophosphate poisoning was most commonly 
used i.e. 84.4% cases and Rogar was consumed by 40.0% cases followed by Tick 20 in 22.2% cases. The cause 
of consumption of poison was suicidal attempt i.e. 91.1% cases followed by accidental in 8.9% cases. 
Conclusion: The clinical features found were miosis, sweating, fasciculations, paralytic signs. The acute 
biochemical and metabolic abnormalities are not rare in organophosphate and carbamate poisoning. Patient with 
these poisonings should be admitted to an intensive care unit where appropriate biochemical and hematological 
monitoring facilities are available in order that these serious metabolic and biochemical abnormalities can be 
treated at an early stage and to rescue the patient from death. 
Keywords: organophosphate, carbamate, poisoning. 
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Introduction 

India is blessed with fertile land and adequate water 
and therefore it is mainly an agricultural country. 
More than 70% of our population is directly or 
indirectly dependent for livelihood on various 
agricultural activities. With the green revolution; 
the fertilizer and chemical insecticides are used 
very freely for better outcome. Researches in the 
field have made available effective fertilizers so 
also the highly potent insecticides; unfortunately 
they all are potentially lethal to man also. 
Insecticide poisoning is one of the most important 
and frequent emergencies in India reported in last 
few decades [1].  

According to WHO, one million serious accidental 
and two million suicidal poisonings due to 
insecticides occur worldwide every year, of which 
200,00 patients die with most of the deaths 
occurring in developing countries. In India, 

organophosphate and carbamate are the commonest 
insecticides used and due to their easy availability, 
there is widespread abuse of these compounds with 
suicidal intent [2]. 

Many of organophosphate and carbamate 
compounds are used worldwide in agriculture as 
well as in household gardens. The wide and free 
availability of organophosphate and carbamate 
compound has resulted in gradual increase in 
accidental and suicidal attempts. The WHO 
estimates that yearly the death number due to 
insecticide poisoning is around 50,000 [3]. In India 
or even Maharashtra, exact figures are not 
available. The problem became evident when 
Mutalik et al reported the yearly incidence of cases 
is in order of 500 at Sassoon General Hospital, 
Pune [4]. Diazinon, Tik 20, Darf, Ragar, Temik, 
Baygon and several others have been introduced 

http://www.ijcpr.com/


 
  

International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Jawade                                     International Journal of Current Pharmaceutical Review and Research 

616   

into the market and the new compounds continue to 
appear periodically. These compounds have 
different chemical structures, different effects and 
different metabolic pathways in human body and 
on consumption produce various acute as well as 
delayed toxic effects with various metabolic 
complications. 

Due to the relative rapidity with which these 
compounds are crowding the market, we also have 
adequate clinical, laboratory and histopathological 
data about their hazardous effect on the human 
body which are described and reported in Indian 
literature. 

In organophosphate and carbamate poison 
metabolic derangements are not rare and that is the 
main cause of fatality. Therefore the patient with 
organophosphate and carbamate poison needs to be 
admitted to Intensive Care Unit where appropriate 
investigative facilities are available for early 
diagnosis of the serious metabolic abnormalities 
which can be managed to avoid further 
complication. The present study was undertaken to 
evaluate the biochemical and metabolic parameters 
in patients of organophosphate and carbamate 
compound poisoning. 

Material and Methods:  

The present study was carried out at Department of 
Med icine, Mahatma Gandhi Mission Medical 
College and Hospital, Aurangabad. The study 
included all patients of organophosphate and 
carbamate poisoning admitted during the above 
interval. 

Detail history was recorded in every patient about 
name of poison, quantity consumed, duration 
between consumption and hospitalization and 
symptomatology. If unconscious then the 
information was gathered from the close or near 
available relatives who were able to narrate the 
episodes. 

Facilities for estimation of blood cholinesterase 
activity were not available in the present institute, 
therefore the diagnosis of organophosphate and' 
carbamate poison was based upon: 

1. History or circumstantial evidence of exposure 
to organophosphate and carbamate 
compounds. 

2. Characteristic manifestation of 
organophosphate and carbamate poisoning. 

3. Improvement of slgns and symptoms of 
poisoning after appropriate treatment. 

All the patients satisfying the above mentioned 
three criteria were Included In the study. 

The laboratory investigations like biochemical, 
electroca rdiogram and radiology (x-ray chest) 
were carried our as per proforma (Annexure - I) in 
all cases on admission to hospital before any fluid 
replacement therapy. 

All the patients received gastric lavage and specific 
treatment of organophosphorus compound 
poisoning. The pressured cycled mechanical 
ventilatory support was given when indicated. 

Intravenous atropine was given titrated to maintain 
lungs clear of secretions, heart rate of about 120 per 
minute and mydriases. Pralidoxime was given to all 
the patients intravenously in a dose of 1 gm I.V., 8 
hourly for initial 48 hours following admission. 
The outcome of organophosphate and carbamate 
compound poisoning cases with the biochemical 
and metabolic complications was correlated. 

Observations and Results: 

The present study was carried out at Mahatma 
Gandhi Mission's Medical College and Hospital, 
Aurangabad during July 2005 to Nov 2007. Total 
45 patients with both sexes were diagnosed to have 
organophosphorus and carbamate compound 
poisoning were studied arid following observations 
were made. 

Table 1: Distribution of cases according to Gender 
Gender No. of Cases Percentage 
Male 28 62.2 
Female 17 37.8 
Total 45 100.0 
Out of 45 cases, 28 (62.2%) were male and 17(37.8%) cases were females. The male to female ratio was found 
to 2: 1 showing male preponderance. 
 

Table: 2 Distribution Cases according to Age-Group 
Age (yrs) Gender  Total (%) 

Male Female 
Less than 20 08 03 11(24.4) 
21-30 10 08 18(40.0) 
31-40 07 02 09(20.0) 
41-50 02 02 04(08.9) 
50 & above 02 01 03(06.6) 
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In the present study, the age group of patient admitted ranged from 15 to 60 years. Maximum number of cases 
i.e. 18 ( 40%) occurred in age group of 21 to 30 years followed by 11 patients were in age group of < 20 years 
and 9 cases in age ) group of 31 to 40 years. 
 

Table 3: Cause of Consumption 
Cause of consumption Gender Total (%) 

Male Female 
Accidental 03 01 04(08.9) 
Suicidal 25 16 41(91.1) 
Homicidal 00 00 00 
Total 28 17 45(100.0) 
 
In the present study, out of 45 cases studied, the cause of consumption of poison was suicidal attempt i.e. 41 
cases (91.1%) followed by accidental in 4 (8.9%) cases. No cases of homicidal were observed in our study. 
 

Table 4: Route of poisoning 
Route Gender Total (%) 

Male Female 
Ingestion 27 17 44(97.8) 
Inhalation 01 00 01(02.2) 
Dermal absorption 00 00 00 
Intravenous route 00 00 00 
 
An attempt was made to find out the route of poisoning ' in 45 cases studied by inquiring the patient and 
relatives. Also an attempt was made to procure the container. Ingestion of poison was seen in 44 patients 
(97.8%) and only one case (2.2%) inhalation of poison was observed. 
 

Table 5: Type of Organophosphorus & Carbamate poisoning 
Type of OP poison No. of cases Percentage 
Organophosphate 38 84.4 
Carbamate 05 11.4 
Unknown 02 04.4 
Total 45 100.0 
 
In the present study, 38 patients (84.4%) had history of consumption organophosphate poisoning. 
 

Table 6: Type of Organophosphorus & Carbamate poisoning 
Poison No. of cases Percentage 
A] Organophosphates 38 84.4 
1. Ragar 18  
2. Tick 20 10  
3.Monophosphate ( Monocrotophos) 05  
4. Metacid (Methy parathion) 05  
B] Carbamates 05 11.4 
1. Baygon (Propoxur) 02  
2. HIT (Propoxur) 01  
3. Mortein (Methyl carbamate) 02  
4. Methcarb 01  
5. Carbofuran Nil  
C] Unknown 02 04.4 
 
Out of 45 cases, oragnophosphate poisoning was most commonly used i.e. 38 cases (84.4%) and Rogar was 
consumed by 18 cases followed by Tick 20 in 10 cases. 
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Table 7: Showing Symptomatology 
Symptoms Cases Percentage 
Vomiting 40 88.9 
Diarrhoea 12 26.7 
Abdominal pain 10 22.2 
Breathlessness 08 17.8 
Incontinence of urine 08 17.8 
Giddiness 06 13.3 
Abnormal behaviour 04 08.9 
Involuntary movements 03 06.7 
Oronasal froth 02 04.4 
Dysphagia 00 00 
H/s/o motor weakness 00 00 
 
In the present study symptomatology was studied in 45 cases of organophosphate and carbamate compound 
poisoning. Vomiting was the commonest presentation found in 40 (88.9%) cases followed by diarrhoea in 12 
(26.7%) and abdominal pain in 10(22.2%) cases. No cases of dysphagia and H/S/O motor weakness were 
observed. 
 

Table 8: Following Manifestation on General Examination 
General Examination Cases Percentage 
Smell of Organophosphate compound 33 73.3 
Unconscious 02 04.4 
Drowsy 05 11.1 
Disoriented 03 06.7 
Febrile 04 08.9 
PR   
1. Tachycardia 13 28.9 
2. Bradycardia 05 11.1 
Blood pressure   
1. Hypotension 05 11.1 
2. Hypertension 14 08.9 
R.R.> 30 cpm 13 28.9 
< 12 cpm 05 11.1 
Single breath count (<20) 25 55.6 
Pallor 17 37.8 
Cyanosis 03 06.7 
Icterus 00 00 
Clubbinq 00 00 
Fasciculation 10 22.2 
1. Spontaneous 05 11.1 
2. Induced 05 11.1 
Sweating 20 44.4 
Paralytic siqns 13 28.9 
Convulsions Nil Nil 
Nystaqmus Nil Nil 
Pupillary changes 27 60.0 
1. Constriction 23 51.1 
2. Dilatation 04 8.9 
 
In General Examination, 33(73.3%) cases found Smell of Organophosphate compound. 02(4.4%) cases were 
unconscious, Drowsy05 (11.1%), Disoriented02 (6.7%), Febrile (8.9%). 
 

Table 9: Correlation of grades of severity and mortality 
Grade of severity No. of cases Percentage No. of deaths 
Mild 23 51.1 00 
Moderate 07 15.6 01 
Severe 15 33.3 01 
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According to the grades of severity, the 45 cases of 
organophosphate and carbamate poisoning studied 
were divided into mild, moderates and severe. Out 
of 45 cases, 23 (51.1 %) belonged to mild group, 7 
cases (15.6%) to moderate group and 15 (33.3%) to 
severe group. Two cases died of which one case 
belongs to severe group and one case belonged to 

moderate and none of the patients from mild group 
had succumbed to death. Raised serum bilirubin 
levels were noted in 2 patients (44.5%) cases, No 
cases found abnormal SGOT, SGPT, Alk. 
Phosphatase. Also No patient showed abnormal 
kidney function test. Out of 45 cases; 6 patients 
(13.3%) had hypokalemia. 

 
Table 10: Showing Renal Manifestation 

Renal abnormalities No. of Cases Percentage 
Azotemia 00 00 
Hematuria 03 06.7 
Glycosuria 03 06.7 
Proteinuria 00 00 
 
In the present study, out of 45 cases, hematuria and glycosuria was seen in 3 patients (6.7%) each. 
 

Table 11: Showing Biochemical Abnormalities and Metabolic Complications 
Biochemical abnormalities No. of Cases Percentage 
Hypokalemia 06 13.3 
Leukocytosis 15 33.4 
Hyperglycemia 03 06.7 
Hepatitis or liver enzyme dysfunction 02 04.5 
 
In the present study, leucocytosis was seen in 15 cases (33.4%} hypokalemia in 6 patients (13.3%), 
hyperglycemia in 3 patients (6.7%) i.e. blood sugar level > 200 mg/di and hepatic or liver enzyme dysfunction 
was seen in 2 cases (4.5%). 
 

Table 12: Showing Electrocardiographic, Arterial Blood Gases Changes 
changes No. of Cases Percentage 
Ventricular premature beats 02 04.5 
Respiratory acidosis 13 28.9 
X-ray Chest Aspiration pneumonitis 04 08.9 
 
In the present 02 study, out 04.5 of 45 cases, electr0~ardiography suggestive of ventricular premature beats was 
seen in only 2 cases (4.5%). 13 cases (28.9%) of total 45 cases of organophosphate and carbamate poisoning 
studied. 4 patients (8.9%) had evidence of aspiration pneumonitis on X-ray chest. 
 

Table 13: Showing need of ventilatory supports according to time 
Ventilatory support No. of Cases Percentage 
Within immediate 03 06.7 
Within 24 hrs 10 22.2 
Within 48 hrs 02 04.5 
Within 72 hrs 00 00 
 
In the present study, immediate need for ventilatory 
supports was needed in (6.7%) cases, with in 24 hrs 
of admission was required in 10(22.2%) cases 
required ventilatory supports and 02(4.5%) cases 
needed ventilatory support within 48 hrs.  

Discussion 

The present study was performed at Department of 
Medicine, Mahtma Gandhi Mission's Medical 
College and Hospital, Aurangabad.  

The study comprises of 45 patients of 
organophosphate and carbamate compound 
poisoning. The green revolution and better 

agricultural technology has made these insecticides 
very easily available and at comparatively cheaper 
rates. 

Sex Incidence: There were 28 males and 17 
females in the present study. Male to female ratio 
being 2:1 showing male preponderance. Similar 
observations have been made by previous study by 
Singh et al, 1997 [1].  

Age Incidence: The majority of patients (40%) fell 
within the 3rd decade of life (21 to 30 years). Next 
in order was seen in 2nd decade i.e. 24.4% (11 to 
20 years). Similar observation were made by Singh 
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et al, 1997 [1] and Saadeh A.M., 2001 [5]. In study 
of 84 patients by Saadeh A.M. (2001) [5], 42% fell 
within second decade of age (15 to 19 years) and 
our age of 30 years. The condition was uncommon 
(14%). Singh et al (1997) [1], reported that in 867 
patients the commonest age group was 21 to 30 
years fol lowed by 13 to 20 years. So our findings 
correlate to Singh et al [1] which clearly shows 
high incidence of poisoning in young adults. The 
precipitating event leading to poison symptom was 
marital disharmony in 84.4% cases, which was 
commonest cause, followed by quarrels and social 
problems in 15.5% out of 45 patients studied. 

Cause of Poison Consumption: Suicidal intension 
was seen in majority Le. 41 patients (91.1 %) and 
accidental poisoning was seen in 4 patients (8.9%). 
Four patients. No homicidal causes were seen in 
present study. Saadeh A.M. (2001) [5] also 
reported similar finding in his study of 84 patients 
i.e. suicidal intension was in 64% followed by 
accidental ingestion (25%) and 11 % were the 
result of occupation exposure in his study. 

Route of poison: In the present study, ingestion 
was the commonest route of poisoning which was 
observed in 97.8% and only one case was of 
inhalation poisoning (2.23%). No cases of dermal 
absorption or intravenous route were seen. 85 
Similar observation was made by Singh et al (1997) 
[1] and Mutalik et al (1962) [4].  

Type of Poison: Organophosphate poisoning was 
common (84.4%) followed by carbamate poisoning 
(1.1 %) and in two cases history and clinical 
manifestation were suggestive of organophosphate 
poisoning but agent was not identified. Similar 
observations was studied by Singh et al (1997) [1] 
who showed 153 cases (17.64%) of 
organophosphate poisoning and 57 cases (6.57%) 
of carbamate poisoning out of 867 cases studied. In 
the present study out of the 45 cases studied, Rogar 
consumption was seen in 18 patients (40%) which 
was highest followed by Tick-20 which were found 
in 8 cases (1 7.8%). 

Symptomatology: The commonest symptoms 
encountered were vomitings (88.9%), diarrhoea 
(26.7%), abdominal cramps/pain (22.2%), 
incontinence of urine and giddiness (1 7. 8%) each, 
Giddiness in 13.3%, abdominal behaviour (8.9%) 
in our 45 patients studied. Similar symptomatology 
were observed by Chatarjee et al (1965)86, Mutalik 
et al (1962) [4].  

Chaterjee et al (1965) [6], studied 41 cases of 
organophosphate poisoning, where nausea and 
vomiting was present in 39 patients, epigastric pain 
in 27 cases, giddiness in 8 cases and diarrhoea in 3 
cases. Mutalik et al (1962) [4], studied vomiting in 
72%, abdominal cramps in 40%, stupor in 32%, 
restlessness in 24%, giddiness and sweating in 12% 

each and diarrhoea and coma in 4% cases each. In 
all nausea and vomiting, abdominal pain were main 
the presenting symptoms. 

Clinical findings: The commonest clinical findings 
were divided into three classes in the present study. 
Similar findings were observed by Mutalik et al [4] 
and Chaterjee et al [6]. The peculiar smell in breath 
was present in 33 cases (73.3%) in the present 
study. Similar findings were noted by Chaterjee et 
al 86 who showed 24 cases (more than 60%) out of 
41 cases they studied.  

Chaterjee et al [6] observed constricted pupils in 40 
cases, fever in 4 cases, pulmonary oedema and 
cynosis in 4 cases and dull jercks without loss of 
consciousness in one case in their study of 41 
cases. Mutalik et al [4] observed hypertension and 
papillary changes in 12 cases (48%) each i.e. 
constriction in 5 cases and dilatation in 7 cases. 
Pulmonary oedema (as manifested by widespread 
rales) in 15 cases (60%). Tachypnoea more than 
30/min in 10 cases (40%), tachycardia more than 
100/min in 9 cases (36%), nystagmus in 2 cases 
(8%) and cyanosis in one case (4%) in their study 
[4]. 

Grade of Severity: In present study, 23 cases 
(55.1%) belonged to mild group, 7 cases (15.5%) to 
moderate group and 15 cases (33.3%) and 16 
severe groups with 2 deaths, one each in moderate 
and severe group (4.5%). The findings were similar 
to Chaterjee et al [6] i.e. in mild group 32 cases 
(78%) with no deaths, in moderate group 6 cases 
(14.6%) and in severe group 3 cases (7.4%), with 
only one death in severe group were observed. 

Biochemical and Metabolic Abnormalities: 

Leukocytosis: In present study leukocytosis was 
seen in 15 cases (33.3%), similarly Saddeh A.B. [5] 
observed leukocytosis in absence of infection in 31 
cases (35%). In both studies the leukocyte counts 
returned to normal within 3 to 4 days. 

Hypokalemia: In present study hypokalemia was 
observed in 6 cases (13.3%) whereas Saadeh 
A.M.32 noted it in much more patients i.e. 44 cases 
(52%). Das and Gupta [7] studied 30 cases of 
organophosphate and carbamate poisoning and 
observed hypokalemia in 37% of patients. Hence 
hypokalemia should be recognized early and should 
be promptly treated. 

Hyperglycemia: In present study hyperglycemia 
were observed in 3 cases (6.7%). In study by 
Saadeh A.M. [5] was noted in 22 cases (26%). But 
inspite of this diversity there was no correlation 
between hyperglycemia and severity of poisoning 
and infact 1,yperglycemia was mild and transient in 
both studies, with only few patients r·equirlng 
insulin therapy for not more than 24 hours. 
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Liver Function Test: In present study only two 
patients (4.5%) showed raised serum bilirubin level 
(more than 2 mg/di). Similar findings was seen in 
Saadeh A.M. [5] series i.e. 3 cases (11.5%) out of 
84 cases studied. 

Renal Manifestation: In present study hematuria 
and glycosuria was observed in 3 cases i.e. 6. 7% 
each. No case of azotemia and proteinuria was 
present. Serum urea and creatinine were within 
normal limits. Saadeh A.M. [5] reported 18 cases 
(21%) azotemia, 14 cases (17%) hematuria, 13 
cases (15%) glycosuria and 4 cases (5%) 
proteinuria in his series. 

Arterial blood gas and ventilatory support: In 
present study, arterial blood gas analysis showed 13 
cases (28. 9%) of respiratory acidosis, which is 
similar to study by Bana et al (2001) [8] . The need 
for ventilatory support was immediate i.e. at the 
time of hospitalization in 3 cases (6.7%) and within 
24 hours in 10 cases (22.2%) and within 48 hours 
in 3 cases (4.5%) in the present study, which 
correlated with Bana et al (2001) [8].  

Ventricular Premature Beats:  

Ventricular premature beats was seen in 2 cases 
(4.5%) in present study. These finding was similar 
to Saadeh A.M [5] reported 5 cases with ST 
segment changes. 

Mortality:  In the present study mortality was 
noted in 2 cases (4.5%). Chaterjee et al (1965)8 
found only one case out of 40 cases they studied. 
Wadia et al (1974) [9] reported it in 8.1% and 
Kundu et al (2001) [10] showed 13.3% mortality in 
their study. 

Conclusion 

The poisoning was of suicidal in nature with oral 
consumption. Organophosphate was common than 
carbamate compound poisoning and Rogar is used 
in majority followed by Tick-20. The presenting 
symptoms were vomiting, diarrhoea, abdominal 
pain and giddiness. The clinical features found 
were miosis, sweating, fasciculations, paralytic 
signs. The acute biochemical and metabolic 

abnormalities are not rare in organophosphate and 
carbamate poisoning. Patient with these poisonings 
should be admitted to an intensive care unit where 
appropriate biochemical and hematological 
monitoring facilities are available in order that 
these serious metabolic and biochemical 
abnormalities can be treated at an early stage and to 
rescue the patient from death.  
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