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Abstract: 
Poisoning is an important public health problem causing significant morbidity and mortality throughout the world. 
About 50,000 people die every year from toxic exposure in India and poisoning is also common in our state, 
Tripura. The purpose of the present study was to assess the clinical manifestation and mortality of the patients 
admitted with insecticide poisoning and detection of the type of poison by Thin Layer Chromatography. A 
prospective cross-sectional study conducted for the period of one and half year in a tertiary care hospital in the 
state of Tripura. Total 180 patients of insecticide poisoning have been included in the study. Majority of the 
victims were in 21 to 30 years of age group (25%) with male preponderance. In 50.6 % of the patients’ signs and 
symptoms appeared within 30 mins to 60 mins of consumption of poison. Maximum number of victims (68.9 %) 
attended the hospital within 01 to 06 hours. Most of the victims consumed organophosphorus insecticides (78.9 
%) followed by organochloro insecticides (18.9 %) and carbamate (2.2 %). TLC is an easy, rapid and cost-
effective method for the early diagnosis of cases of specific poisoning by insecticides, which will help attending 
physicians to immediately administer specific antidote treatment instead of relying merely on history, signs and 
symptoms. 
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Introduction 

Poison is defined as a solid, liquid or gaseous 
substance which if introduced in the living body or 
brought in contact with any part of the body will 
produce ill health or even death by its constitutional 
or local effects or both. Poisoning both accidental 
and intentional is a significant contributor to 
mortality and morbidity in all developed and 
developing countries of the world.[1] Mortality and 
morbidity again vary from country to country. Acute 
insecticide poisoning is a serious global problem 
accounting for an estimated 3 million cases of severe 
poisoning worldwide each year, with approximately 
220,000 deaths. It is estimated that more than 50,000 
people die every year from toxic exposure in India. 
While in developed countries the rate of mortality 
from poisoning is as low as 1 to 2 %, in India it 
varies from a shocking 15 to 35 %. Children under 
15 years of age account for most cases of accidental 
poisoning, but fortunately they are associated with 
relatively low mortality. On the other hand, most 

suicidal exposures are seen in individuals over 15 
years of age but are associated with high mortality. 
[2] According to the National Crime Records 
Bureau (NCRB, 2019) in India, 21646 deaths in 
2018 and 21196 deaths in 2019 were due to 
poisoning. In 2019, 155 deaths below 14 years, 526 
deaths above 14 years and below 18 years and 2334 
deaths above 18 years and below 30 years were due 
to accidental intake of insecticides/ pesticides.[3] 
The commonest agents in India appear to be 
pesticides, sedative drugs, chemicals, alcohol, plant 
toxins, etc. Forensic Toxicology deals with the 
source, physical and chemical properties, 
absorption, fate, pharmacological and toxic actions, 
signs-symptoms in human being, fatal dose, fatal 
period of different poisons, laboratory 
investigations, diagnosis, treatment, circumstances 
and other medicolegal aspects of different poisoning 
cases.[4] Thin layer chromatography and its high-
performance application is widely used analytical 
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technique in analysis of pharmaceuticals, botanicals, 
foodstuff, environmental and clinical samples. [5] 
Thin-layer chromatography (TLC) is one of the 
important chromatographic techniques. Its main 
advantages are low cost and the possibility of 
analyzing a large number of samples simultaneously 
hence TLC is a very useful, rapid, and inexpensive 
chromatographic method. [6] 

Considering the rising trend of poisoning (acute and 
chronic) all over the world this study has been taken 
up to evaluate the distribution and determination of 
poisoning in Tripura. This study is expected to aid 
better prophylaxis, diagnosis and treatment of 
poisoning cases in near future. 

Materials and Methods 

A cross-sectional prospective study for one and half 
year (June 2021 to December 2022) was conducted 
in the Department of Forensic Medicine & 
Toxicology, AGMC and GBP Hospital, Tripura on 
the patients brought to the emergency services, 
outpatients departments, admitted and brought dead 
cases due to insecticide poisoning. Poisoning due to 
other causes were excluded. Data collection was 
started after approval by the Ethical Committee and 
acceptance by the University. Data were collected 
using predesigned and pretested questionnaire after 
obtaining informed consent. Total 180 cases were 
studied and Thin Layer Chromatography was 
conducted on the collected gastric lavage samples. 
The following  tools were used in the study: Gastric 
lavage tube, white coloured wide mouthed glass 
bottle fitted with glass stopper to collect stomach 
wash, gloves, glass stopper conical flask (250/500 
ml), TLC plates: TLC silica gel 60 F254 Glass plates 
20 x 20 cm, pencil, scale, Twin trough chamber, 
Hexane, Acetone, Shaker, glass bowl, glass funnel, 
Pipette, pipette stand, capillary tube, Sodium 
sulphate and aluminium oxide, spray bottle, 
measuring cylinder, test-tube, test-tube holder, Hot 
Air Oven, UV light Chamber 254 nm, Reagents for 
spraying: Organophosphorus compound: Palladium 
chloride, Organochloro compound: The spray 
reagent was prepared fresh by mixing 1% of 
diphenylamine in Acetone, Carbamate compound: 
Tollens’ reagent [ dilute sodium hydroxide, aqueous 
silver nitrate, aqueous ammonia]. Collected data 

were entered in Microsoft Office Excel data sheet 
and analysis was done using SPSS VERSION-21. 

Results 

Total 180 patients of insecticide poisoning have 
been included in the present study. The majority 
(25%) of the study subjects belonged to 21 to 30 
years of age group followed by 31 to 40 years 
(21.7%). Male (70 %) to (30 %) female ratio was 
2.3:1. Married persons were more prone to 
insecticide poisoning (72.2%) when compared to 
unmarried (24.4%). Insecticide poisoning was found 
to be more common in residents of rural areas 
(85.6%) as compared to urban areas (14.4%). 
Maximum number of the study subjects (42.2%) had 
primary education. Most of the study subjects were 
from lower middle class (46.7%). Majority (30.0 %) 
of the study subjects were farmers followed by 
(28.3%) businessman and (16.7%) were 
housewives. Students, driver, unemployed, 
government employee and others were 13.9%, 5%, 
1.7%, 0.6% and 3.9% respectively. (91.1 %) of the 
study subjects were Hindus followed by (7.8%) 
Muslims, (0.6%) were Christians and others were 
(0.6 %). Most (43.9%) of the study subjects 
consumed poison between 8 AM to 4 PM followed 
by (33.3%) consumed poison between 4 PM to 10 
PM. The rest (22.8%) consumed poison between 10 
PM to 8 AM. In maximum number (47.8 %) of the 
study subjects the probable cause of ingestion of 
poison was financial problems. Others probable 
causes of poison intake were domestic dispute (35.0 
%), educational failure (8.3 %), love failure (8.3 %) 
and others (0.6 %) respectively. Majority (54.4 %) 
of the study subjects expired after consumption of 
poison and (45.6 %) survived. (86.1%) of the study 
subjects consumed poison at their residence and 
(13.9%) consumed elsewhere. (81.1 %) of the study 
subjects received prior treatment before arriving at 
AGMC and (18.9 %) got admitted at AGMC without 
any prior treatment. Thin Layer Chromatography of 
the samples showed that most (78.9 %) of the study 
subjects consumed organophosphorus compounds 
and (18.9 %) consumed organochlorocoumpounds 
and (2.2 %) of the study subjects consumed 
carbamate group of insecticide
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Figure 1: Distribution of study subjects according to age (N=180) 

 

 
Figure 2: Distribution of study subjects according to sex (N=180) 

 

 
Figure 3: Distribution of study subjects according to marital status (N=180) 
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Figure 4:   Distribution of study subjects according to Occupation (N=180) 

 

 
Figure 5: Distribution of study subjects according to educational status (N=180) 

 
Table 1: Distribution of study subjects according to place of residence (N=180) 

Address Frequency Percentage (%) 
Rural 154 85.6 
Urban 26 14.4 
Total 180 100.0 

 
Table 2: Distribution of study subjects according to the Probable cause of ingestion of poison (N=180) 

Probable cause of ingestion of poison Frequency Percentage (%) 
Financial problems 86 47.8 
Domestic dispute 63 35.0 
Educational failure 15 8.3 
Love failure 15 8.3 
Others 01 0.6 

 
Table 3: Distribution of study subjects according to type of poison ingested (N=180) 

Type of poison Frequency Percentage 
Organophosphorus compound 142 78.9 
Organochloro compound 34 18.9 
Carbamate 4 2.2 
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Discussion 

Poisoning represents one of the most common 
medical emergencies in developing countries. 
Pattern of poisoning in a region depends on various 
factors which include availability and access to the 
poison, socioeconomic status of an individual, 
cultural and religious influences, etc. Determination 
of epidemiological characters of poisoning is of 
paramount importance for preventive measures and 
treatment plan. In the present study, the most 
vulnerable age group was found to be 21 to 30 years 
(25 %). Similar findings were observed in studies 
conducted by Sharma BR et al [7], Dash SK et al [8], 
Gupta B et al [9], Nagaraju K et al [10] and Sarkar 
AP et al [11]. Men (70 %) outnumbered women 
(30%) in this study. The findings are consistent with 
the studies conducted by Sheikh MI et al [12], 
Guntheti BK et al [13], Kumar SV et al [14], 
Siddapur KR et al [15] where males were 
predominant. Financial and emotional fronts, stress 
in academic, love affairs, inability to achieve targets, 
stress and strain in day-to-day life and also due to 
easy accessibility to poisons are the common 
reasons for high proportion of poisoning among 
men. Majority (91.7 %) of the study subjects were 
Hindus followed by Muslims (7.8%), Christians 
(0.6%) and others (0.6 %). The findings are similar 
to studies done elsewhere in India by Guntheti BK 
et al [13] and Gupta BD et al [16]. Married persons 
were more prone to poisoning (72.2%) when 
compared to unmarried (24.4%), widow (2.2%), 
divorced (0.6%) and widower (0.6%). The findings 
are consistent with other studies conducted by Gupta 
BD et al [16], Kumar S et al [17], Patel DJ et al [18] 
were married outnumbered unmarried. Insecticide 
poisoning is more common in residents of rural areas 
(85.6%) as compared to urban areas (14.4%). This 
maybe because of widespread use of pesticide in 
agriculture sector in rural area.  Similar to our study 
Rao KV et al [19] and Joshi SC et al [20] in their 
studies observed that most of the subjects mainly 
belonged to rural areas. In this study, majority (30.0 
%) of the study subjects were farmers followed by 
(28.3%) businessman and (16.7%) were 
housewives. Students, driver, unemployed, 
government employee and others were 13.9%, 5%, 
1.7%, 0.6% and 3.9% respectively. The findings are 
similar to the studies done by Chataut J et al [21] and 
Marahatta SB et al [22] farmers were more prone to 
death by poisoning. Result of analysis of the samples 
by Thin Layer Chromatography revealed that 
majority (78.9 %) of the samples were positive for 
organophosphorus compounds, (18.9 %) samples 
were organochlorocoumpound positive and (2.2 %) 
of the samples were positive for carbamate group of 
insecticide. Several other studies conducted by  
Chataut J et al [21] , Indu TH et al [23], Mittal N et 
al [24], Waghmare CS et al [25] also showed that the 
poisons responsible for most of the mortality were 
organophosphate pesticides. This study shows that 

in majority (47.8 %) of the study subjects financial 
problems was the probable cause of ingestion of 
poison. Others probable causes of poison intake 
were domestic dispute (35.0 %), educational failure 
(8.3 %), love failure (8.3 %) and others (0.6 %). 
Similar to this study Patel DJ et al [18], Joshi SC et 
al [20] and Chataut J et al [21] also found that 
financial crisis was one of the most common reasons 
behind poisoning, followed by domestic troubles.  

Conclusion 

Insecticide ingestion continues to be important 
intentional self-harm in low-middle income 
countries that frequently presents as a medical 
emergency. The present study highlights the trends 
of poisoning in this northeastern state. There is a 
need to improve techniques for early and accurate 
diagnosis in poisoning cases for provision of prompt 
and adequate treatment and to improve evidence for 
ensuring the rational and more cost-effective use of 
antidotes. Thin Layer Chromatography (TLC) is an 
easy, rapid and cost-effective method for the early 
diagnosis of cases of specific poisoning by 
insecticides, which will help attending physicians to 
immediately institute specific treatment instead of 
relying merely on history, and symptoms and signs. 

Due to differences in culture, habits, behaviours and 
socioeconomic conditions in different countries and 
regions it is important to obtain epidemiological data 
for each of them separately. Age and sex are 
essential elements of any epidemiological study.  
Majority of the study subjects in this study were 
male. Strain in day-to-day life, financial and 
emotional factors, unemployment and easy 
accessibility to poisons were the common reasons 
for high proportion of poisoning among men. In 
females the motivating factors may be young age at 
the time of marriage combined with inability to cope 
with the physical and psychological stress of 
marriage, harassment from in-laws, etc. Married 
persons were more prone to insecticide poisoning 
when compared to unmarried, widow, divorced and 
widower as observed in this study. Stress and strain 
of family life, financial factors, etc. may be the 
responsible factors. Factors like dowry, cruelty by 
the in-laws, family quarrels, maladjustment in 
married life and dependence of women on husband 
are responsible for the higher incidence of poisoning 
among married females. Maximum numbers of the 
study subjects were Hindus followed by Muslims. 
This is so because larger segment of the population 
of this region comes from the Hindu community. 
Most of the study subjects included in this study 
were from lower middle class. Familial 
responsibilities, social custom, limited resources, 
early marriage, unemployment, debt burden, etc., 
may be the factors responsible for increased number 
of poisonings. 
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In this study, rural population was found to be more 
affected than urban population. Agriculture is the 
main occupation of the people in rural areas and 
insecticides are commonly used in cultivation. 
Restricting the availability of hazardous insecticides 
and a general reduction in insecticide usage in 
agriculture would result in less occupational and 
environmental exposure for rural farming 
communities. Organophosphorus was commonly 
used insecticide followed by Organochloro 
compounds and Carbamates. Agrochemical usages 
have increased over the past few years. As India is 
an agricultural country, many people have access to 
agrochemicals that could lead to poisoning. The 
present data gives insight to the epidemiology of 
acute poisoning in this region and reflects the need 
for stringent rules regarding the availability and sale 
of these substances. Promoting poison information 
centers, appropriate health education programme, 
introducing separate toxicological units in the 
hospitals and upgrading the peripheral health centres 
to manage cases of poisoning in emergency in 
addition to strict laws on availability of the harmful 
chemicals may be some measures to deal with this 
present situation. 
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