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Abstract
Background:

Pesticides represent many risks to human and environmental health, but few end-user selection criteria
account for differences in risk across compounds. People who inadvertently consume toxins such as
organophosphate pesticides were commonly seen in India's tertiary hospital emergency departments.
However, the scarcity of knowledge about organophosphorus pesticide toxicity and the pesticide
in�uences on neurotransmitters' role in humans is not reported.

Aim and Objective

To investigate the name of the OP pesticide consumed, their severity of the poisoning, and socio-
demographic data (N=116, were OP pesticide exposed) and Control group (N=5), were not consume OP
pesticide. Furthermore, we estimated the levels of neurotransmitters such as serotonin and dopamine in
acute OP poison human plasma and survival and mortality in human suicidal cases with different OP
pesticides at general tertiary hospitals in India.

Methods

This prospective studydata (N=116, were OP pesticide exposed) and Control group (N=5),  aims on
hospital admitted human suicidal attempt cases to examine the toxicity of organophosphorus poisons.
The data was collected to explore the socio-demographic characteristics of OP poisoned patients based
on source, site, and route of poison, education, occupational status, and purpose of poisoning. ELISA kits
determined the estimation of neurotransmitters. GraphPad Prism version 5.0 was used to interpret the
data, including Dunnett's multiple comparison analysis and Kaplan-Meier survival plots.

Findings/Results

During the three years of this prospective investigation of organophosphorus pesticide poisoning in
humans, we surveyed one hundred and sixteen instances of attempted suicide by ingesting OP
pesticides. Males accounted for 72.41% of the cases, while females accounted for 27.59%. We observed
that, based on the survival plot, N = 75.9% of patients were discharged, and the remaining cases died (N =
24.1% of patients) due to respiratory failure followed by cardiac arrest. Findings suggested that the
serotonin levels signi�cantly (p<0.01 and p<0.001) were decreased from 12 to 36 hours, whereas the
dopamine levels slightly increased from 12 to 36 hours compared to the control group.

Interpretation/Conclusion

Suicidal poisoning is induced by a mix of psychological and social reasons; certain poisoning patterns
are more common in demographic niche clusters. Based on these �ndings, this study may aid in
deciphering the precise mechanism by which pesticides cause behavioral changes that in�uence
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serotonin and dopamine levels in OP poison cases. So the clinician should focus on treatment and
maintain the imbalance of these neurotransmitters, such as serotonin and dopamine.

Introduction
Suicide and intentional self-harm arepublic severe health issues have been seen, especially in middle and
low-income nations (Jacob KS. 2017). Suicide reports from poorer countries imply that the act was ill-
considered, with the selection of agents made impulsively. The chosen poison is determined by its
availability instead of lethality (Eddleston et al. 2006). Furthermore, signi�cant psychopathology is
frequently missing in those who commit suicide (Manoranjitham et al. 2010). While some poisonings,
such as organophosphate poisoning in farmers, have been widely documented, the vast majority of
pesticide poisonings reported, and the socio-environmental aspects of their use are unknown (Sainath P.
1997). Organophosphorus compounds (OPc) are a diverse collection of neurotoxic chemicals that have
been widely used as insecticides and chemical weapons. According to the WHO, around 3 million OP
poisoning cases occur each year due to both accidental and intentional exposures, resulting in
approximately 300,000 deaths per year.

Furthermore, many OP poisoning cases in hospital admissions were caused by occupational exposure
when compared to intentional exposure, particularly in agricultural countries (Gupta RC.2011). The
problems were more prevalent in rural Asia. OPc poisoning is widespread in India's southern and central
areas, which results in a higher number of fatalities (Chintale et al.2016). Because pesticides are
commonly available and simple to obtain, they are frequently used for self-harmed injury, i.e., suicide
causes in humans due to liberal monitorization of regulatory agencies in developing countries compared
to developed countries, which maintain strictly monitoring by regulatory agencies (Dubey et al. 2016).
Approximately the percentage of people in India who commit suicide by poisoning themselves with OPc
varies greatly, ranging from 10.2–43.87% (Ahmed et al. 2014). Currently, most regulatory agencies like the
Federal Insecticide Fungicide and Rodenticide Act (FIFRA), and Federal Food Drug and Cosmetic Act
(FFDCA), U.S Environmental Protection Agency (EPA) regulate pesticides for public health use. Although
there has been a signi�cant decrease in organophosphates (OPs) in favor of other pesticides in recent
years, these chemicals still account for most insecticides sold worldwide because of did not affect
agriculture yields or productivities for human food needs.

Organophosphorus (OP) chemicals can cause major pesticide-related illnesses and deaths in
underdeveloped nations, such as India. Pesticide exposure has been proven in studies to have signi�cant
detrimental effects on human health, acute OP poisoning, which results in death, and a variety of chronic
health disorders caused in humans (Konradsen F 2007; Andersen et al. 2015). The toxic effects of OP
pesticides have been typically induced to suppression of the acetylcholinesterase enzymes (AChE), which
results in elevating the acetylcholine levels in autonomic nerve synapse, leads to salivation and other
symptoms, etc. and over-stimulation of acetylcholine receptors in the central nervous system (CNS)
(Costa LG.2006). Overstimulating cholinergic receptors (AChRs) can disrupt the balance of glutamatergic,
GABAergic, and dopaminergic neurotransmission, resulting in neurotoxicity and altered neuronal function.
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Pesticide exposure has been linked to neurological illnesses such as multiple sclerosis, Alzheimer's
disease, Parkinson's disease in several epidemiological studies (Yadav RS and Tiwari NK.2014; Yadav et
al.2016). Other neurotoxic pathways like dopaminergic and serotoninergic those aren’t dependent on
AChE inhibition may also be used to harm the brain. Behavioral and functional abnormalities have been
connected to changes in the dopaminergic system, which have been linked to delayed neurotoxicity
(Choudhary et al. 2002). Pesticide exposure has been revealed as a potential cause for severe depression,
which, if handled early enough, could minimize the incidence of suicide among agriculture workers
(Beseler CL and Stallones L 2010; Joo Y and Roh S.2016) Researchers have looked into probable causal
links between exposure to pesticides and stress, impulsive suicidal thoughts, and suicide (Zhang et al.
2009). Saravi and Dehpouret al.2016 hypothesized that environmental and genetic factors play a role in
the pathophysiology of neurobehavioral and neurodevelopmental disorders. Chronic and acute
organophosphorus exposure studies have been linked to a variety of cognitive, psychomotor, and
emotional behaviors, including depression, attentiveness, cognition, depression, anxiety, and irritability
de�cits (Ismail et al. 2012), and also the involvement of both dopamine and serotonin in depressed
stateas well as an individual's ability to cope with sucidial behavior on the approach of committing
suicide (Ryding et al.2008)

The signi�cance of the serotonergic system in depression has been revitalized, and different correlations
with impulsive aggression, obsessive-compulsive disorder, anxiety, eating disordersand suicidal behavior
have been identi�ed (Seoet al. 2008). Although serotonin and dopamine cannot be transported across the
blood-brain barrier (Hardebo and Owman., 1980; Hinz et al., 2011) because they are transported across
the abluminal membrane surface of the blood–brain barrier into the endothelial cells where they affect
regulatory function but do not cross the blood–brain barrier since they do not cross the luminal
membrane (Hinz et al., 2011), abnormal whole blood serotonin levels are correlated with clinical
depression (Vandenryt et al., 2017) and elevated plasma serotonin levels indicated as markers for
psychopathology and suicidality (Tyano et al, 2006).According to previously reported studies, speci�c
depressive symptoms are more common in people who pesticides have poisoned, and these symptoms
are associated with an increased risk of agriculture workers (Wesseling et al. 2010; Beard et al.
2014).Apart from AchE's role in OP poisoning cases, we hypothesized due to alteration of dopamine and
serotonin levels in acute OP poisoning cases that occupational and intentional pesticide exposure also
causes brain damage by cognitive impairments, behavioral and neurodegenerative diseases in humans.

The objectives of this study were to investigate the socio-demographic characteristics, based on the
poison chosen with different types of organophosphorus compounds such as chlorpyrifos, phorate,
monocrotophos, and unknown OPs, the poisoning site and route, occupation, locality, literacy, and reason
for poisoning. Further, we estimated the serotonin and dopamine levels in plasma samples of acute OP
poisoning human suicide cases, and also, survival plots were described in this study.

Materials & Methods
2.1 Design of study site and duration
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This research was carried out in Osmania General Hospital in Hyderabad, Telangana, India, which serves
a mixed rural and urban population (about 1,000,000 people within a 100-kilometer radius). The hospital
operates a 24-hour emergency room that treats a wide range of critical illnesses. The study's subjects
were OP poisoning cases from the Osmania General Hospital in Hyderabad, India. Institutional ethical
committee approval number 9/I/2016 under ECI/351/Inst/AP/2013 at IEC-National Institute of Nutrition,
Tarnaka, Hyderabad during 2017-2020. A series of 2mL blood samples from acute OP poisoning cases
were obtained at 12 hours interval, plasma was extracted and stored at -80oC and the samples were
evaluated as soon as possible. The Institutional Review Board (IRB) approved the study protocol [IRB no.
9/I/2016].

2.2 Selection of pesticides

Organophosphate pesticides such as Acephate, Amitraz, Chlorpyrifos, Cypermethrin, Cyhalothrin,
Deltamethrin, Dichlorovos, Dimethoate, Imidacloprid, Monocrotophos, Paraquat, Phorate, Profenofos,
Triazophos, Quinalphos, and Unknown OP compounds which are commonly used in and around
Hyderabad, Telangana, India were used in this study.

2.3 Patient selection method

Patients (N=116, were exposed to organophosphorus pesticide) who meet speci�c requirements were
included in a once-daily cross-sectional screening of hospitalized patients in the hospital emergency
room (i) poisoning by organophosphorus chemicals, (ii) over the age of 16, and (iii) hospitalization within
four days of ingesting, it was decided to gain informed consent. Patients and their family members were
interrogated in-depth using a survey method pro forma to gather the requested facts: (i) socio-
demographic factors, (ii) occupational, social, and environmental characteristics, (iii) the causes and
circumstances of the OP poisoning, and (iv) the name and nature of the ingested OP poison and control
individuals N= 5, were not exposed to OP pesticide.

2.4Sample collection

On the day of an admitted patient, blood samples were collected from the median-cubital vein of a
human into a tube containing sodium EDTA solution made by 2mL BD Vacutainer K2 EDTA 3.6 mg (REF
367841, USA) from 12 hour interval up to 60 hours. The plasma samples were separated by
centrifugation at 1000xg for 15 min at 2-8°C. Collect the supernatant to carry out the assay and store it at
-80°C for ELISA analysis and also the clinical picture was taken from 1st day to 5th day. 

2.5Estimation of neurotransmitters (dopamine and serotonin) in plasma

 The plasma concentrations of neurotransmitters (dopamine and serotonin) were measured with
commercially available ELISA kits. We procured a universal serotonin ELISA kit (Catalogue No: E-E-0033
Lot No: JURBQR2YV4) and a universal dopamine ELISA kit (Catalogue No: E-E-0046 Lot No:
4MLCYU4JPG) from Elabscience, USA. These neurotransmitters were analyzed according to the
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instructions of the manufacturers. The assay principle is a competitive ELISA with colorimetric detection,
performed using an ELISA multimode microplate reader (Synergy H1 hybrid reader, Biotek) at 450 nm.

2.6 To demonstrate the survival study of acute OP poisoning cases

Based on the mortality rate have observed and recorded with the inquiry of ward In-charge in a general
tertiary hospital, Hyderabad. The data were gathered from the patient admission to the discharge from
day -1 to day 5 of these acute OP poisoning cases, and then statistically using the Kaplan-Meier Plots
gives survival percentage of these study compared with mortality.

3. Statistical analysis

All statistical analyses were carried out using GraphPad Prism 5.0 software and one-way ANOVA. With
regards to the normal control group, comparisons between groups with different OP poisoning individuals
were made using post hoc Dunnett's multiple comparison procedures for neurotransmitter estimation and
also the Kaplan-Meier comparison procedure for survival plots in this study. The mean, standard error of
the mean (SEM) was used to express the results. Statistical signi�cance was considered when the p-
value was less than 0.05.

Results
4.1 Individuals (N=116) ingest various types of OP poisoning compounds on human subjects to
investigate the descriptive and comparative analysis of the study.

During the three-year study, there were 116 patients' suicide attempts with acute OP poisoning
compounds at the emergency department of Osmania General Hospital, Hyderabad, Telangana. The
socio-demographic details of patients who ingested different types of OP compounds are given in Table
1. The most of were males and middle-aged adults and their mean aged was (34.80±14.82). 116 patients
who were available for prospective study interview during the once-daily working hours except for public
holidays during the three years of study period sampling methodology; other patients were discharged or
referred based on the clinical picture of the medical o�cers and were not available for interview in the
emergency ward based on this prospective study. In this study, 116 patients who were individually
ingested with different types of organophosphate compounds were represented as a percentage in each
OP pesticide poisoning case. The poison that is most usually encountered (expressed in percent) was as
follows: OP poisoning Atmitraz (N=2.59%), Chlorpyrifos (N=6.90%), Chlorpyrifos+Cypermethrin
(N=0.86%), Cyhalothrin (N=0.56%), Deltamethrin (N=0.86%), Imidacloprid (N=0.86), Monocrotophos
(N=22.41%), Paraquat (N=1.72%), Phorate (N=20.69%), Profenofos (N= 6.90%).We focused on patient
clinical signs and vitals from the admission time to discharge time according to patient proforma, took
consent forms with the patientattenders, and also observed the patient case sheets and interviews with
patient attendees as well as medical o�cers. We recorded vitals like pulse, blood pressure, respiratory
rate, random blood glucose levels, as well as clinical symptoms like vomiting, diarrhea, hypersalivation,
rhinorrhea, lacrimation, etc., in acute OP poisoning patients. During the study, we observed that N = 75.9%
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of patients were discharged, and the remaining cases died (N = 24.1% of patients) due to respiratory
failure followed by cardiac arrest. Most of the people were exposed to monocrotophos and unknown OP
compounds with the same percentage, i.e., (N = 22.41% patient), Phorate (N = 20.69% patient), whereas
fewer people were exposed to chlorpyrifos (N = 6.90% patient).

4.2 Sociodemographic and case-speci�c information on OP poisoning (N = 116)

In this study, we analyzed the socio-demographic status based on sex; we observed males (N = 84
patients; 72.41%) were signi�cantly more predominant than females (N = 32 patients; 27.58%); based on
educational status, we observed illiterate (N = 69 patients; 59.48%) were signi�cantly more predominant
than school-completed (N = 31 patients; 26.72%) and then graduates (N = 16 patients; 13.79%); based on
occupational status, we observed working individuals (N=72 patients; 62.06%) were signi�cantly more
predominant than non-working individuals (N = 44 patients; 37.93%); based on the route of exposure, we
identi�ed orally consumed (N = 93.10%) were signi�cantly more predominant than inhalation/dermal
route (N = 08 patients; 6.89%); Most patients were from rural backgrounds (N = 92 patients; 79.31%) when
compared to urban (N = 24 patients; 20.68%). Based on site of poisoning at home (N = 76 patients;
65.51%), they were signi�cantly more predominant than outside (N = 29 patients; 25.01%) and others (N =
11 patients; 9.48%); the majority of the poisons were obtained from home other than outside. The
majority of these attempts was aggressive and appeared to be in response to interpersonal issues. (N =
74 patients; 63.79%), work-related or retail-related �nancial burdens (N = 22 patients; 18.96%), illness (N =
04 patients; 3.44%), and others (N = 16 patients; 13.79%). [Table.2].

4.3 Effect of acute OP poisoning cases with chlorpyrifos, phorate, monocrotophos, and unknown OP
compounds on neurotransmitter levels (serotonin and dopamine) in human plasma samples from12 hour
intervals

To investigate the effects of OP poisoning on individuals exposed to different types of OP compounds
such as chlorpyrifos, phorate, monocrotophos, and unknown OP compounds on the neurotransmitters
such as serotonin and dopamine levels in human plasma (N=3 in each type of OP poisoned individual)
compared to normal individuals not exposed to OP poisoning. Especially in critically ill patients, it is
challenging with the alteration of some neurotransmitters such as Ach, 5-HT, and dopamine levels. Apart
from acetylcholine, serotonin and dopamine levels play a signi�cant role in the neurobehavioral aspects
of suicidal cases. That is why we examined these neurotransmitter levels in the plasma samples of OP
poisoned patients in different types of OPs when compared to the control group by using the ELISA
techniques. Based on the results, the serotonin level was signi�cantly (p 0.001) decreased from 12 hours
to36 hours in OP poisoned cases exposed to chlorpyrifos, phorate, monocrotophos, and unknown OP
compound in comparison to a control group (Figure .2A). In comparison, there were no signi�cant
changes in serotonin levels in the control groups from12 hours to 36 hours. Furthermore, we have
estimated the dopamine levels by ELISA technique in the plasma of OP poisoning cases when compared
to control groups (Figure.2B). Based on the results, the dopamine level was non-signi�cantly increased in
OP poisoned subjects exposed to chlorpyrifos, phorate, monocrotophos, and unknown OP compounds
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when compared to the control group from While the dopamine level was slightly increased from 12 hours
to 36 hours when compared to the control group because of cross-linking between acetylcholine and
AchE inhibition in OP poisoned cases, The �ndings suggest that subtle changes in these neurotransmitter
patterns may restore some vital organ functions, resulting in normal neurotransmitter homeostasis in the
brain and preventing suicidal episodes.

4.4 To assess risk factors for mortality in acute OP poisoning in human subjects

Based on the Kaplan-Meier Survival Plot, we observed the risk factor for mortality in acute OP poisoning
in human subjects exposed to chlorpyrifos, phorate, monocrotophos, and unknown OP compounds from
admission, i.e., day 1–day 5 at the general tertiary hospital. In this study, a total of 116 patients were
identi�ed as acute OP pesticide poisoning cases, and the mortality rate was 24.1%, while the remaining
patients survived with a survival rate of 75.9%. In this context, the results were observed compared to the
control group with chlorpyrifos, phorate, monocrotophos, and unknown OP poisoning cases. The
mortality started from day 2 to day 5, and we observed approximately 25% mortality (Figure. 3) Evidence
suggests that subtle changes in these neurotransmitter patterns may alter some vital organ functions,
leading to respiratory failure followed by cardiac arrest, resulting in mortality. Findings indicated that on
early admission, knowing which type of pesticide was consumed, and reading the MSDS of these
compounds by health care professionals, followed by diagnosis, and treating the patient at the earliest,
improves the survivability of the patient.

Discussion
The prospective study collected the data of hospitalized patients for acute exposure to OP pesticides,
with a detailed identi�cation of the exact chemical used, based on interviews with patients, doctors, or
patient attainders. Furthermore, we observed vitals and signs and symptoms of patients during the
treatment period. In this study, we focused mainly on socio-demographic data analysis as well as the role
of neurotransmitters such as serotonin and dopamine levels in human plasma, as well as pesticide
surveillance and deaths by suicide attempts with different types of OP compounds such as chlorpyrifos,
phorate, monocrotophos, and unknown OP compounds.During the three-year study, 116 patients suicide
attempts with acute OP Poisoning compounds cases at the emergency department, Osmania general
hospital, Hyderabad, Telangana. We analyzed the socio-demographic status based on sex; we observed
males (N = 84 patients; 72.41%) are signi�cantly more predominant than females (N = 32 patients;
27.58%). As a result, it signi�cantly decreased the serotonin levels and non-signi�cantly increased the
dopamine in suicide cases up to 36 hours when compared to the control group. During the study, we
observed N = 75.9% of patients were discharged, and the remaining cases were died (N = 24.1% patient)
due to respiratory failure followed by cardiac arrest.

Pesticide poisoning was responsible for 30% of global suicide fatalities in 2007 (Gunnell et al. 2007), in
addition to the greater majority of suicide emergency care admissions in developing countries (Gargi et
al. 2006; Singh B and Unnikrishnan B. 2006)In spite of having higher pesticide sales, developed countries
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had many times lower pesticide fatality rates than developing countries, (Gunnell et al. 2007) implying
unsafe use and higher toxicity of the agents used in developing countries. On the socio-demographic
analysis, the results suggest that males are more likely than females to be poisoned by pesticides.
However, males get pesticide poisoning from outside the home because male laborers work in the �elds
throughout the day in agricultural communities, and females get pesticide poisoning from within the
home because women take care of the household while watching mass media in�uencing factors such
as �lms and television series that dramatize morbid suicide thoughts. This trend might indicate that the
poison chosen re�ects proximity and rapid availability during vulnerable times. Based on locality and the
availability of OP compounds, in rural areas, suicide attempts are more likely than in urban areas.
Targeting suicide would thus necessitate both broad macroeconomic interventions, such as study,
meeting fundamental human needs, and population-based psychological therapies for family maintain,
in addition to intervention programs aimed at susceptible communities, for example limiting availability
of pesticides in rural areas with a minimum pesticide list and limiting media impacts of eyewitness
depictions of suicide (Jacob KS. 2008).Low education has been linked to a range of direct and indirect
suicide stressors, and it is a dividing line between industrialized and developing countries. Economic
disadvantage, unemployment, a lack of avenues for expressing and redressing problems, and a lack of
healthcare access are examples of indirect stresses. Illiterates were almost more likely than literates.
Pesticide use is more of a targeted special message or circumstance manipulation for bene�t than a true
wish to terminate life in reaction to a stressful experience (Konradsen et al. 2006). Relationship strife,
domestic violence, and drunkenness are all typical triggers(Konradsen et al. 2006). Based on
occupational proximity and relationship con�icts between family relationships, there are more suicide
attempts per year than any other �nancial crisis (business loss, etc.). Costa 2006 has been reported as
the effect of OP on the inhibition of AChE leads to elevation of acetylcholine at autonomic nerves
synapse. According to previous reported as the over stimulating cholinergic receptors (AChRs) can alters
the non-cholinergic system i.e glutamatergic, GABAergic, and dopaminergic neurotransmission, resulting
in neurotoxicity and altered neuronal function, and also effect on cholinergic system, the imbalance
between acetylcholine and dopamine at striatum nigra leads to Parkinson’s disease and also in�uences
on CNS related disorders such as Alzheimer's disease and multiple sclerosis(Yadav RS and Tiwari NK.
2014; Yadav et al.2016). On acute OP poisoning cases, our study team observed toxicokinetic analyses of
widely used OP pesticides.In aforementioned study, my research group focused on pesticide
concentration as well as Ach level and AchE inhibition activity in the blood (Sinha SN et al.2021).In this
study, our results suggest signi�cantly decreased plasma serotonin levels and slightly increased
dopamine levels in OP poisoned cases compared to control individuals, suggesting subtle changes in
these neurotransmitter patterns in the nervous system that alter the neurobehavioral changes in humans.
Humans were exposed to pyrimethamine and other insecticides that have been linked to lower serotonin
levels on nervous system, which could be associated to decreased serotonin synthesis and the
destruction of serotonergic neurons (Martínez-Larrañaga et al.2003). Although serotonin and dopamine
cannot be transported across the blood-brain barrier (Hardebo and Owman., 1980; Hinz et al., 2011), here,
di�cult to assess behavioral and functional changes in OP poisoning patients. Although, according to
previous reports, abnormal levels of neurotransmitters or neurotransmitter metabolites in the
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cerebrospinal �uid (CSF) or plasma of patients have been interpreted as indicating abnormal brain
functions, examples include high plasma serotonin levels as markers for psychopathology and suicidality
(Tyano et al., 2006; Balaji et al., 2022 ). Hence, in this study, observations of these elevated plasma
serotonin levels might be indicated as markers for psychopathology and suicidality. As well as, the
increment of plasma dopamine in OP poisoning patients occurred either as an effect of OP or when the
patient was treated with dopamine 1.5 µg/kg/min and atropine 4 mg/h to bring his heart rate
normotensive (Aardema et al., 2008). Hence, healthcare professionals may focus their choice of drug
regimen on the imbalance between serotonin and dopamine levels during the treatment period of OP
poison cases, which might help to restore the levels of serotonin and dopamine and also maintain the
homeostasis for neurotransmitters in the nervous system.Moreover, in this current study, mortality has
been observed from day 2 to day 5, with major mortality seen on the 3rd day, and we observed
approximately 25% mortality have seen in whole study. Evidence suggests that subtle changes in this
lack of understanding of pesticide poison's hazards, as well as their proper usage and storage, would
pose a greater immediate risk and may alter some vital organ functions, leading to respiratory failure
followed by cardiac arrest, resulting in mortality. Minimal pesticide list (Eddleston et al. 2002) and a
prohibition of illegal poison distribution activities against the pesticide regulatory agencies (Basnyat B.
2003). Many countries now have credible evidence that national bans on dangerous pesticides have
reduced suicide deaths while having no negative impact on agricultural productivity (Eddleston M and
Gunnell D. 2020). However, in nations with the largest incidence of suicide fatalities due to pesticide
poisoning, urgent efforts are required to enhance the recognition and documenting of pesticides
implicated in poison incidents based on hospital records and the monitoring of suicidal cases by OP
poisoning. Furthermore, adequate quality surveillance is required to monitor and support public health
reactions to the prospective replacement of OP chemicals by pesticide regulatory authorities in nations in
order to track the decrease in pesticide-related suicide deaths.

Conclusion
In humans, suicide poisoning death is caused by a combination of agent, host and environmental
conditions, such as poison availability and education. Speci�c poisoning patterns are more common in
certain demographic niche groups and are dependent on them. Suicide prevention needs both broad-
based and customized approaches. Pesticide exposure has been reported to in�uence non-cholinergic
and cholinergic systems connected to depression, impulsivity, and mood abnormalities in humans, which
can also explain the increased connection of exposure to pesticides with suicide ideation and other
behavioral alterations. Modulation of dopaminergic and serotoninergic transmission affects a person's
emotional state and can worsen aggression, which can be lethal. Pesticide usage, as well as the related
neurochemical changes that contribute to behavioral abnormalities in humans, has become a signi�cant
source of worry among health specialists. The translational study is critical for understanding the
detailed mechanisms of neurobehavioral damage in people who have been exposed to pesticides for a
long time. Based on this study may aid in deciphering the precise mechanism by which pesticides cause
behavioral changes and determining appropriate preventive actions. The research could lead to new
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ideas into neurobehavioral toxicity and new possibilities for regulatory authorities to develop relevant
road maps for its use risk evaluations to restore the neurotransmitter levels in OP poisoning patients,
which helps to maintain mood and other behavioral alterations.So the clinician should focus on
treatment and maintain the imbalance of these neurotransmitters, such as serotonin and dopamine.
Farmers were previously advised to keep their insecticides safely, but this policy has not shown to be
successful. Pesticide registrars and regulators play an important role in suicide prevention because
limiting access to harmful pesticides has the potential to save many lives.
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Figure 1

Graphical abstract
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Figure 2

Effect of acute OP poisoning cases with chlorpyrifos, phorate, monocrotophos, and unknown OP
compounds on neurotransmitter levels (serotonin and dopamine); (A) serotonin and (B) dopamine
concentrations in human plasma samples from 12 hours to 36 hours after being admitted to hospital for
acute OP poisoning on consecutive days; Neurotransmitter levels were quanti�ed using ELISA kits. The
outcomes were presented as mean ±SEM (N = 3 in the case of OP poisoning).  p < 0.05, p < 0.01 and p
< 0.001 compared with the control group.

Figure 3

Effect of acute OP poisoning cases with chlorpyrifos, phorate, monocrotophos, and unknown OP
compounds in the human survival plot from Day 1 to Day 5 on mortality by using the Kaplan-Meier
statistics in Prism Software 5.0 Version.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

Table11.tif

Table21.tif

https://assets.researchsquare.com/files/rs-1544607/v1/84fc7f4d83ab33befbe6115c.tif
https://assets.researchsquare.com/files/rs-1544607/v1/b619367dcd71174263497d48.tif

