
MALAYSIAN TOXICOLOGY SERVICES  MONOGRAPH 

PAGE 1 OF 5  HERBICIDES 

HERBICIDES 

Introduction 

Herbicides are any chemicals that regulate the growth of a plant, which encompasses a large 
number of xenobiotics of varying characteristics. Poisoning may occur following acute (intentional 
and unintentional) or chronic (such as occupational) exposures.  

Most deaths due to herbicides were due to paraquat and diquat although more recently glyphosate 
and phenoxy acid compounds are more commonly implicated. 

Commercial herbicides are generally identified by their active ingredients but proprietary 
formulations almost always contain coformulants which may have a significant influence on toxicity. 
Hydrocarbon based solvents and surfactants can increase the risk of toxicity. 

 

Compound and brand name for herbicides used in Malaysia: 

Compound Chemical class 
and application 

Brand Clinical Effects 

Paraquat, diquat Bipyridyl- 
nonselective, 
postemergence, 
contact herbicide. 
Photosystem I-
electron diversion. 

Gramaxone®, GC 
Paraquat, Quatis 
130 

Intracellular toxicity by 
generation of reactive oxygen 
species. Paraquat is oxidised 
to the paraquat radical 
intracellularly which is then 
reduced to the parent 
paraquat compound by 
NADPH-redox cycling. 
Further reactions result in 
cellular necrosis with an 
inflammatory response that 
promotes fibrosis and 
destruction of normal tissue 
architecture.  

The lung is particularly 
susceptible causing acute 
pneumonitis and hemorrhage 
leading to pulmonary fibrosis. 
The highest concentration of 
paraquat is in the kidneys 
causing renal impairment with 
acute tubular necrosis.  

Liver failure and eventual 
multiorgan failure develops. 

 

Glyphosate Organic phosphorus- 
inhibits EPSP synthase 
which interferes with 
aromatic acid 
synthesis 

Roundup®, 
Weeder, Planter 
410 

Experimentally there appears 
to be minimal mammalian 
toxicity from glyphosate itself 
but there is a proposed 
mechanism which suggests the 
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disruption of cellular 
membrane and uncoupling of 
oxidative phosphorylation.  

Surfactant coformulants in 
glyphosate are considered the 
more toxic component. 
Systemic effects include 
hypotension due to direct 
effects on the heart and blood 
vessels.  

Severe diarrhea and vomiting 
may lead to dehydration which 
uncorrected causes shock and 
death. 

 

 

Glufosinate Organic phosphorus- 
inhibits glutamine 
synthetase 

Baxter, 
Boxter, Vista 15 

Glufosinate is neurotoxic 
causing seizures and central 
respiratory failure. Specific 
mechanism is not well 
described. It does not inhibit 
cholinesterase enzyme but 
serum ammonia levels were 
noted to be elevated in some 
patients. 

Surfactant component may 
contribute to hypotension 
seen in patients. 

Phenoxy 
Herbicides 
(Phenoxyacetic 
derivatives);2,4-D 
and MCPA 

Phenoxy- 
postemergence 
selective for grasses.  
Inihibits acetyl-CoA 
carboxylase or indole 
acetic acid-like 

Halex –Tox, 
Rampaitox, 
Weedtox 

Mechanism of toxicity is not 
well described. Uncoupling of 
oxidative phosphorylation may 
contribute to toxicity. 

Phenoxy acid compounds 
inhibiting the voltage gated 
chloride channel in skeletal 
muscle may be the cause of 
neuromuscular toxicity. 

Triazine 
Compounds; 
Atrazine 

Triazine- mostly 
preemergence and 
nonselective. Inhibits 
photosynthesis at 
photosystem II 

Vitro, Surfer 500 Toxicity may be related to 
uncoupling of oxidative 
phosphorylation. 

Anilide 
derivatives: 
Acetochlor, 
propanil, alachlor, 
metolachlor and 

Amide- Inhibition of 
photosynthesis at 
photosystem II and/or 
inhibition of 
dihydropteroate 

Tribute 45, 
Lasso 

Methemoglobinemia and 
hemolysis seen in propanil 
poisoning.  

Nephrotoxicity, 
lipoperoxidation, 



MALAYSIAN TOXICOLOGY SERVICES  MONOGRAPH 

PAGE 3 OF 5  HERBICIDES 

dimethenamid synthetase and/or 
inhibition of cell 
division through 
inhibition of 
acetolactate synthase 
and/or inhibition of 
microtubule assembly 

myelotoxicity and immune 
dysfunction can also be seen 
with propanil poisoning. 

Alachlor, butachlor and 
acetachlor produce para-
hydroxylated aniline 
compounds that appear to be 
carcinogens. 

Baseline Investigations 

•Dithionate urine test for paraquat. If the test is negative 6 hours post ingestion a large exposure 
is unlikely but repeat testing should be conducted over 24 hours. 

•Serial ABG, renal profile, liver function test, coagulation profile to assess for evolution of organ 
toxicity in paraquat poisoning and patients who are symptomatic. 

•CXR as necessary. 

 

Prehospital Care 

•Assess airway, breathing and circulation, stabilize as necessary. Avoid routine administration of 
oxygen. 

•Administer activated charcoal at a dose of 1gm/kg orally if patient is fully conscious and able to 
tolerate orally. Consult with managing emergency physician if in doubt. 

•Triage to yellow or red zone after consultation with managing emergency physician. 

 

In-hospital Management 

•Assess airway, breathing and circulation, stabilize as necessary. Avoid routine administration of 

oxygen.  

•A detailed history with identification of the type of herbicide is essential. 

•As most herbicides are irritants/corrosives with antiemetics mixed into the formulation gastric 
lavage is best avoided. Aspiration of any stomach contents using a ryle’s tube may be performed in 
patients who present early after a large ingestion. 

•Administer activated charcoal at a dose of 1 gm/kg via ryle’s tube or orally with careful 
consideration of GI injury. 

•Keep NBM during initial observation period with IV fluids as necessary. Correction of fluid status 

and electrolyte imbalance is essential. 

•IV Ranitidine or PPI should be administered. 

•Patients with persistent vomiting, severe abdominal or chest pain should be kept NBM and 

referred urgently to Surgery for endoscope. 

•Decontamination of skin and mucus membranes with soap and water should be performed as 

soon as possible. Eye irrigation with normal saline should be performed in opthalmic exposure. 
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•Cyanosis that is not corrected with oxygen therapy and ventilatory support may be due to 

methemoglobinemia caused by Propanil poisoning. Methylene blue may be administered after 

ensuring euglycemia. Hemoglobin concentrations should be monitored to detect hemolysis and 

folate supplementation may be necessary during the recovery phase if anemia is significant. 

•Dialysis should be performed when indicated i.e. acute renal injury, severe metabolic acidosis. 

•Seizures should be treated along standard lines with bezodiazepines and barbiturates. Biochemical 

and acid base abnormalities must be corrected. 

•Plasma and urinary alkalinisation may be considered in severe phenoxy herbicides poisoning. 

 

Paraquat poisoning 

•In general a comprehensive treatment regime is reasonable in patients who present within 2 
hours of ingestion with a faintly positive dithionate urinary test.  

•In patients who show a strongly positive dithionate urinary test or those with evolving multiorgan 
dysfunction, palliation should be the priority with administration of oxygen and morphine as 
necessary. 

For active management: 

•Continue active decontamination with multiple doses of activated charcoal (every 4-6 hours) and 
whole bowel irrigation if there are no contraindications for 24 hours. 

•If patient presents within 2 hours of acute ingestion charcoal haemperfusion should be performed 
within 4 hours of ingestion.   

•IV Methylprednisolone 15mg/kg/day (up to 1 g) for 3 days followed by Dexamethasone 4 to 10mg 
every 6 to 8 hours until recovery. 

•IV Cyclophosphamide 10 to 15mg/kg/day for 2 days. 

•Other proposed treatments include the administration of acetylcysteine and salicylates.  

 

Disposition 

•All cases suspected or confirmed to be paraquat poisoning must be admitted for prolonged 
observation. 

•Patients with persistent vomiting, abdominal pain and other signs of gastrointestinal injury should 
be referred to Surgery for endoscope preferable within the first 6 hours of presentation. 

•Patients who are able to tolerate orally well and remain asymptomatic can be considered 
toxicologically clear after a minimum 6 hour observation period.  

•Patients who are symptomatic should be observed for at least 24 hours with monitoring for signs 
of organ toxicity/injury. 

•Referral to Psychiatry prior to discharge is required. 
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