
 

Agricultural Poisons

Classification According to Toxicity
1 Leasttoxic generallynotfatal
i Phenoxyacetic acid vi Jojoba oil
ii cuprous oxide vii Rosemary oil
in Taroilemulsion viii Petroleum washes

iv Teatreeoil
v Neem oil

2 Mildlytoxic Fatal dose 10g
i chlorinated hydrocarbon insecticides

DDT Methoxychlor

Gammexane Aldrin
ii sodiumchlorate

3 Highlytoxic fataldose 10g
i Arsenic compounds

ii Nicotine sulphates tannates

ii HCN KCNNacN

in Dinitrophenol dinito orthocresol

1 Organophosphorus op compounds Tetraethylpyrophosphate TEPP

Hexaethyltetraphosphate HETP

Parathion



Classification of Insecticides
1 Insecticidesof vegetable origin
i Nicotine

ii Pyrethrins
ii Rotenone

2 Chemical Insecticides

i Inorganic compoundsofArsenic Barium Mercuryetc

ii Organic organophosphorus op compounds

Carbamates

Organochlorine Oc

Indane derivatives aldrin dieldain

in chlorobenzene derivatives DDT

iv Benzene hexachloride lindane gammexane
v chlorinated camphenes

Classification of OPCompounds
1 Alkylphosphates

Dimefox Malathion Taichlorfon

HETP TEPP Dimefox
2 Aryl phosphates
Chlorthion Methylparathion Paraoxon

Diazinon Parathion nitrostigmine



OP Compounds
Absorption

wellabsorbed from skin lung GIT mucus membranes etc

Distribution widely distributed in the body
readily crosses placenta

lipophilic crosses the BBB

Metabolism
Majorsites liver blood

Elimination

Prolonged over a week

Mechanism of Action Ache i

Powerful inhibitorsof Acetylcholinesterase pseudocholinesterase

Ach H2O E Choline acetate

OP
Bond formed between OP Ache is strong cannot be
displaced evenby high concentrations of Ach
Deactivation ofAche Accumulation ofAchmoleculesat
overstimulation parasympathetic ganglionic

neuromuscular
synapses



OP also inhibits NeuropathyTargetEsterase NTE OPIDP

If Chereactivators oximes arenot given in time Che undergoes aging
OPChe complex undergoes dealkylation

OPChE conjugatebecomes extremely stable

evenoximes
tannot

react with Che
i oximes must begiven within firstfew hours of poisoning

Acute Poisoning
Clinical Features
ocular exposure causes persistent miosis

onsetof symptoms is most rapid following inhalation
Orderofimpact secretory glands Involuntary muscles

Vitalbrain centress Voluntary muscles

a Muscarinic Manifestations

Cyanosis
Pupils constricted

Ciliarybody Blurredvision

glands secretions

lacrimation chromodactyorrhea bloodytears

salivation

IIY.me feeiCbaonchorehea dyspnea

Pulmonary edema

CVS Bradycardia Hypotension ECGchanges prolongedPRinterval
ST T changes



GIT Anorexia Nauseavomiting Diarrhea Fecal incontinence

spontaneous abortion during pregnancy

Urinary incontinence

b Nicotinic Manifestations
Striated Muscles initial contraction cramps paralysis

fasciculations

Sympathetic ganglia Hypertension Tachycardia Pallor

Mydriasis
opposite ofmuscarinic effects

Generally Muscariniceffect Ganglionic effect
c CNS Manifestations

Initially Ataxia Emotional lability Tremor

Confusion Slurred speech Restlessness

Later Depressionofrespiratory CVScentres

Drowsiness Hypothermia Convulsions Coma

1 Diagnosis
a Depression of ChE Activity

Normal Activity in Men NormalActivity in Women

RBC ChE 0.76 0.75

PlasmaChE 0.95 0 81

RBC Che is a better indicator of OP poisoning
RBC Che True Che falls slowly regenerates slowly
PlasmaChe Pseudo Che falls early regenerates early



severityofpoisoning ofChE activity depressed
Latent Poisoning 10 50

Mild Poisoning 50 80
Moderate Poisoning 80 90
Severe Poisoning 90

b Blood
RBC cholinesterase activity

Hyperglycemia

Hyperamylasemia
c Urine

p Nitrophenol test steam distillate of wine NaOH
TIndicates presence of p Nitrophenol

Yellow colour

p Nitrophenol is a metaboliteofOPcompounds is excreted in waine

glucosuria
d Thin Layer Chromatography

I Management
Airwayshould beclearedofexcessive secretions secured

Assess breathing circulation record 15pointGlasgow ComaScale

Makepatientliedown in leftlateralposition withhead lowerthanfeet
Administer oxygen intubate in caseofrespiratorydepress
Setupaninfusionof0.9 normalsaline Aim SBP 80mmHg urineoutput 30mLh
Removecontaminated clothes thoroughlywash skin withsoap water

Performgastriclavageoncepatient is stabilized

Giveactivatedcharcoal sogin200mL



Drugsused Atropine Pralidoxime 2PAM Benzodiazepines

Incaseofuncertaindiagnosis performatropine testinject0.61mgivatropine ifpulserategoesabove25min
orskinflushing develops Mildno OPtoxicity

AtropineBolus inject 1.8 3mg 3 5mLofatropine bolus
CheckpulseBP chestcrepitationsafter5min

AIM HR 80min SBP 80mmHg clearchest nopinpointpupils dayaxillae

ifnotachieved doubledoseofatropine every5min review

onceparameters startimproving repeat lastdosesmallerdose

Onpersistentsatisfactory improvement planatropine infusion

AtropineInfusion calculatetotal doseofatropine requiredforrapidatropinization
starthourlyatropineinfusion at1020 oftotaldoserequired
mostpatientsdonotneed 3 5mghaofatropine infusion
Use3pointchecklist to reduceinfusion rateby20 every4hourlyoncethepatientis stable
secretions HeartRate Pupils Bronchoshoea isthemostimportantsignfordosetitrating

AtropineToxicity Absentbowelsounds fever confusion

stopatropinefor60min Pralidoximeisineffectiveasan

restartinfusionat lowerrateoncetemperaturecomesdown antidote tocarbamateanti

ifatropine is C I useglycopyrrolateforbronchoshoea Ches

Pralidoxime Chereactivator byremovingphosphorylgroupdeposited bytheOP
Blusedo 30mgkg 12gforadults in 100mL Normalsaline over1530minutes
Maintenancedose continuousinfusionof8 12mgkgher
administer pralidoxime until atropine is no longer required

Benzodiazepines Diazepam 10mgslowIvpushrepeatedasnecessary upto3040mgdiazepam day
canbegiven foragitation seizures

Ventilatorysupport ifpatientdevelopsrespiratoryfailure



IV FatalDose
TEPP 100mgorally somgIM
OMPA Parathion 175mgorally 80mgIM
HETP 350mgorally Going 1M
Malathion Diazinon Ig orally

FatalPeriod
Untreated cases 24 hours
Treatment given but unsuccessful 10days

V1Cause of Death
Respiratory failure dueto
Weakness paralysis of muscles of respiration
Bronchoconstriction bronchorrhea

VIDPM Appearance

a External

signs ofasphyxia Congestion of face
Cyanosis
Bloodstained froth at nose mouth

Constricted pupils

Kerosene likeodour frommouth gastriccontents body
Insects fliesdie immediately aftertheyalight on an opened
cadaver at autopsy



b Internal

Gastricmucosa congested haemorrhagic

Mayhave oily greenish scum
Respiratory passages congested

contain frothy haemorrhagic exudate

Heart soft Flabby

Mayshow epicardial haemorrhages

Lungs Grosscongestion

Sub pleuralpetechiae

Haemorrhagic pulmonary edema

Brain Congested edematous

Viscera congested

Petechial haemorrhage

Intermediate Syndrome
delayed muscle weakness without fasciculations occurring 1 4days
after acute haemorrhage

Signs Symptoms

Upper bodyweakness

Cranial nerve palsies

Areflexia
Treatment

mainlysupportive withairway protection
Resolution

syndrome may automatically
resolve in 5 18 days when burden of

OPmetabolites diminishes



OPIDP Delayed sequelae OrganoPhosphorus Induced Delayed
Polyneuropathy

occursdue to inhibitionofNTE
occurs within 1 4 weeksafterexposure

signs symptoms involvementofdistal limbmuscles

ChronicPoisoning
develops months yearsafter

continued exposure

Peopleat risk
occupationalhazard inagriculturalworkers

persons engaged in manufacturing packagingOPcompounds
Researchworkers

Absorption occurs through inhalation skin contamination

Signs Symptoms

aNeuropsychiatric symptoms Personality change Mood destabilization

suicidalthinking Cognitive impairment Anxiety

Confusion Drowsiness Parkinsonism like symptoms
Muscle cramps Paresthesias Weakness

b Alcoholintolerance

c Heightened sense ofsmell
d Decreased exercise tolerance
e Dipper'sflu One ormore episodes of severe flulike symptoms lasting

morethanthree days
accompanied by hypersalivation abdominal cramps diarrhoea

Prevention people at risk should have baseline che testingfor
monitoring especially RBC Che



MLI of OP
a Suicide verycommon

b Homicide rare due to strongsmell badtaste

c OPs resistputrefaction canbedetected in viscera foralongtime followingdeath

d Accident quitecommon
e RestrictedUsePesticide RUP RUP is available forpurchase use only by

certified pesticide applicators

hasa high degree of potential human environmental hazard

EE Diazinon Methyl parathion

Fenitrothion Monocaotophos



Carbamates organic compounds derived fromcarbonic acid NH2004
marketed in the formofdust or solutions

Carbaryl seven Carbofuran

Propuxue Baygon Aminocarb

Toxicokinetics
rapidly absorbed from small intestine or on inhalation

large volumeof distribution in the body
metabolized in liver
Excreted in waine

donot penetrate BBB

Signs Symptoms same as that of OPcompounds but much less
pronounced theyare hydrolyzed spontaneously bycholinesterase within24 48h

Management
i Atropine 1stdrugofchoice

in oximes carbamate oxime carbamylated oxime morepotentCheinhibitor

in Adjuncttherapies sameas in OPcompounds thancarbamateitself



Aluminium Phosphide AIP lethal solidfumigant pesticide insecticide

rodenticide

available as dark brown grayish green tablets of3geach
aka ricetablets
on contactwith moisture each 3g tablet liberates 1gof phosphine which
kills insects rodents in all stagesof development
Tradenames Alphas Celphos Quickphos

Toxicokinetics

rapidlyabsorbed from GITbysimple diffusion
Phosphine fromAIP is readily absorbed through lungs
AIP is metabolized in the liverto phosphine PH
PM is excreted in urine as hypophosphite alsothrough lungs inunchanged

form
Mechanism of Action
AIP H2o ALCOM PHz of AIP t 34cL All PH

in airstomach nontoxic toxic in stomach nontoxic toxic

Mechanismoftoxicityof liberated PHz
2 Esophagus esophagealstricturesdueto its corrosive nature

AIPtabletsgetstuck in esophageal lumen
localulcerations

2Lungdirectinjuryto alveolar capillary membrane
3 Liver disturbance ofhepaticfatmetabolism
4 Heart notunderstood
5 Cellularlevel PH reacts withcytochrome c cytochrome c oxidase inhibition

ofmitochondrial oxygen uptake



blockageof oxidative phosphorylation
formationofhighly reactivehydroxyl freeradicals lipidperoxidation

oxidativestress acutelunginjury

6 Home PH reacts withheme in Hb inthe presence ofoxygen

Signs Symptoms
2 Ingestion symptoms beginwithin 30minutes

1 GIT metallic taste excessive thirst
vomiting diarrhoea burning epigastric pain

garlicky odour of odour ofdecaying fish
Esophageal strictures onsetofdysphagia 2 8weeksofingestion
tracheoesophageal fistula

2 Hepatic Hepatitis Jaundice

Hepatomegaly

3 Pancreas Pancreatitis

4CNS Restlessness Coma

Headache Acute hypoxic encephalopathyConvulsions

5 Haematological intravascular hemolysis

Methemoglobinemia

Microangiopathic hemolytic anemia

6 CVS ECGabnormalities rhythm disturbances ST T disturbances conductiondefects

Arrhythmia Myocarditis Shock

Profound refractory hypotension Subendocardial infarction

7 Respiratory Cough Tachypneadyspnea Cyanosis

Pulmonary edema Respiratory failure

8 Renal Renal failure



9 Metabolic metabolic acidosis

10 Miscellaneous Bleedingdiathesis DIC Muscle wasting

II InhalationofPH
1 Acute toxicity

Mild toxicity Nauseavomiting diarrhea Acute respiratorydistress

Chest tightness Dizziness Fatigue
Moderatetoxicity Ataxia Diplopia Jaundice Tremor
Incoordination Muscular weakness Numbness Paresthesi

severe toxicity Arrhythmias CHF Pulmonary edema

Convulsions Coma

2 Chronictoxicity repeatedexposure

Anemia Bronchitis Visual speechmotor disturbances

III Complications Pericarditis Acute CHF ARDS

Acute massive GIT bleeding

Management
1 Immediate

patient shouldmove to fresh air in case of occupational accidental inhalation
decontaminationof skin eyes with plain water

confirm airway patency

start supplemental oxygen
checkpulse establish IVaccess

Investigations ECG X ray ABG electrolytes CFT RFT



2 Gastric lavage incaseof ingestion doneonlyafter ET intubation

KMnO4 1 10,000

3 100g Activated Charcoal

4 Antacids

5 Vegetableoils liquid paraffin InhibitreleaseofPH from ingested AlP
6 Maintainadequate renal perfusion wine output
7 Mg804 MOA stabilizescell membrane arrhythmias

face radicalstress

corrects hypomagnesemia arrhythmias

Ig stat 1gevery hourfor 2 hours 1 1.5g every6h for5 7days
8 Cathartics Sorbitol 1 2mlkg
9 Haemodynamicsupport

10ManagingOrganfailures 02therapy forhypoxia
ET intubation mechanicalventilation foracutelung injury
IVmethylene blue 2 2mgkgover 5 minutesfor methemoglobinemia
IVsodiumbicarbonate formetabolic acidosis

Hemodialysis incaseofrenal failure

Diagnostic Tests

2 TestsforPhosphine

i Gastricaspiratecontd 5mL 15mLH2o in a flask cover mouth with

filterpaper impregnated with 0.1 N AgNO Heat at 50C for15min
blackeningoffilter paper duetoformationofsilver phosphide

Ii Facemaskimpregnatedwith 0.1N AgN03 Patient breathes in out for15min
blackeningoffilter paper duetoformationofsilver phosphide

ii 1M Gaschromatographywith a nitrogen phosphorus detector



2 Liverenzymes SGOT SGPT ALP Albumin

3 Magnesium levels hypomagnesemia rarely hypermagnesemia

Fataldose
ALP
Ingestion of 1 3 tablets 39g
Phosphine 50ppm dangerous to life

400 600ppm lethal within 30minutes
Permissible exposure limit in workingenvironment 0.3ppm

Fatal Period 1h 4days

Cause ofDeath
Within 24hours Cardioghenicshock Hemodynamic instability

Arrhythmias Myocardial injury

After24hours Acidosis ARDS Refractory shock

PM Appearance
I Gross
1 garlicodour mouth nostrils stomach contents

2 Blood stained froth mouth nostrils

3 Congestion lowerpartofesophagus stomach duodenum all internalorgans

1 Histopathological suggestiveofcellular hypoxia
Stomach Congestion Leukocytic infiltration

Edema sloughingofgastric mucosa



2 Heart Congestion Edema Focal necrosis Leukocytic infiltration

Areasofmyocytolysis Degeneration Myocyte vacuolation

3 Lungs Congestion Edema Thickened alveoli

Desquamationofrespiratory epithelium Lymphocytic infiltration

4 Brain Congestion Edema Degenerationofneurons
Paucityofglial cells Appearanceofneurotic patches

5 Liver Centrizonal haemorrhagic necrosis

6 Renal Congestion Acute tubularnecrosis

Cloudy swellingofrenaltubular epithelium
7 Suprarenal Congestion Necrosis

Haemorrhage Lipiddepletion in cortex

MLI
AIP is a restricted use pesticide RUP in India

most common causeof suicidal poisoning in northern India
Accidental poisoning occasional

Homicidal rare peculiarsmell




