Case report 

Successful management of acute glufosinate ammonium(herbicide) toxicity in a non-descriptive dog
 



ABSTRACT 

	[bookmark: _GoBack]A seven month old, male, mongrel dog weighing eleven and half kilograms was presented to the college hospital under recumbency with signs of diarrhoea, shivering, salivation, seizures and hyperesthesia since two hours. following accidental ingestion of grass treated with Glufosinate Ammonium 13.5% w/w SL (Synkill®) twenty four hours ago. Detailed  clinical and physical examinations of the  dog was carried out and emergency therapeutic management was undertaken in the dog by oral administration of activated charcoal @ 2g/kg bw, , intramuscular administration of inj. atropine sulphate @ 0.02mg/kg- and inj.midazolam @ 0.1mg/kg along with the supportive medication. . The  dog was  monitored using    electrocardiography and vital parameters. Uneventful recovery was noticed  four hours following therapy.
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1. INTRODUCTION 
Herbicides are used routinely to control noxious plants and have also been used in warfare and conflict. Glufosinate ammonium is a widely used broad-spectrum herbicide, especially in herbicide-tolerant crops  Glufosinate is  glutamic acid analogue ( Excitatory neuro transmitter) and this herbicide inhibits glutamine synthatase and glutamine decorbaxylase therby reduces glutamine synthesis, results in CNS signs like convulsions, loss of consciousness, memory loss , respiratory distress and changes in hemodynamics may leads to shock and heart failure.      .   Glufosinate ammonium is a highly hazardous herbicide associated with reproductive, neurological, and cardiovascular toxicity and foetal toxicity (Donti and Kumar ,2022; Kim, 2021; Hoerlein, 1994).
Symptoms following oral exposure include protruding eyes, convulsions, trembling and irregular respiration in rats, convulsions and irregular respiration in mice and trembling, diarrhea, and disequilibrium in dogs. Following dermal exposure, symptoms includes hyperperactivity, convulsions, and aggressiveness in rats (Comacli et al., 2018).
           Available information on environmental impacts shows harmful effects of glufosinate usage on living organisms, high risk to mammals, high toxicity on beneficial insects low to moderate risk to aquatic animals, birds, bees, earthworms, other soil non-target macro-organisms and soil micro-organisms reported. Due to its acute and chronic adverse health effects, it has been banned in 29 countries (Lluís et al., 2008). Though it is registered and approved for use in India, for weed control in tea and cotton crops. It’s wider non approved use result in higher exposure to humans and animals, thus increasing likelihood of adverse effects ( Donti and Kumar ,2022; Matsumura et al., 2001) .
There is limited literature on acute glufosinate toxicity in dogs is , particularly regarding the clinical manifestations and ECG changes . This case report presents an instance of acute glufosinate toxicity in a mongrel dog, which exhibited neurotoxic signs along with its clinical management.

Case presentation 

A seven month old, male, mongrel dog weighing 15kg was brought to the Veterinary Clinical Complex, Gannavaram with a sudden  onset of recumbency, diarrhoea, salivation, shivering, seizures and hyperesthesia for the past two hours. As per the owners history and evidences found near the house, the dog accidentally exposed (Ingestion /Inhalation ) to  a small amount of grass that had been sprayed with Synkill® containing Glufosinate Ammonium 13.5% w/w SL ( Figure:1) which was applied day ago. Physical examination revealed  pyrexia (104.4°F),  tachycardia  (142  bpm)  and  tachypnoea (34  breaths  /min) and seizures.
Electrocardiography  displayed wandering base line and slight rise in heart rate(142bpm), prolonged QT interval (0.22 sec)(Fig.4). Faecal sample and wet blood film examination found to be negative for parasitic ova and blood protozoans respectively. The dog was treated immediately with activated charcoal @ 2g/kg b.wt orally, inj.Atropine sulphate @ 0.02mg/kg im and inj.Midazolam @ 0.1mg/kg im along with the supportive medication viz., Ringers lactate @10ml/kg bw IV, inj.Neurocare –M 1ml ,IV. The dog was continuously monitored clinically, through ECG and vital parameters. Uneventful recovery was observed showing signs of improvement four hours after therapy even after 3days of the follow-up (Fig :3). Normal ECG tracings  were observed post recovery( Fig:5)  
DISCUSSION :
WHO classified Glufosinate as class-II moderately hazardous herbicide that can cause acute toxicity in mammals (DontiandKumar,2022). It exerts a non-selective herbicidal action by inhibiting glutamine synthetase, an important enzyme in amino acid metabolism, nitrogen transformation, and detoxification of ammonia. Glucfosinate is light dependent herbicide and its exposure during daylight may leads to severe effects of toxicity(Donti and Kumar ,2022). Glufosinate is absorbed orally and is excreted renally unchanged (Hori, 2001). Early symptoms after ingestion are mostly gastrointestinal and include oral irritation, nausea, and vomiting and in some human patients reported neurological, cardiovascular and respiratory signs (Lluis et al, 2008). Severe acute toxicity signs reported in laboratory animals includes hypersensitivity, irregular respiration, hypersalivation, disequilibrium, ataxia, hyporeflexia, diarrhea (Mastumara et al., 2001; Lapouble et al., 2002).
In the present case, gastrointestinal and neurological symptoms were evident soon after ingestion of the grass sprayed with glufosinate. But the severity of the symptoms was  less and non-fatal could be due to limited consumption, species variability or might have consumed limited levels. This finding is endorsed by Kim .,2021 who stated that  toxicity of glufosinate depnds upon dose , age and comorbidities that leads to various clinical signs ranges from mild gastrointestinal signs to death. Though alone glufasinate poisoning may not be fatal , it is reported that concomitant exposure to paraquat (potent toxic herbicide) in acute glufasinate poisoning may leads to 100 % case fatality   (Hsiao et al., 2021). Santovito et al.,2024, also demonstrated potential genotoxic effects and provided strong evidence of effect on cell proliferation and reproductive health consequences on long run.      
Hemodynamic changes characterized by a decrease in total vascular resistance with an increase or a decrease   cardiac output were observed in human acute oral poisoning with  herbicide containing glufosinate and an anionic surfactant .It is cardiotoxic and ECG changes observed with acute toxicity includes bradycardia, prolonged QT interval and these ECG changes attributed to structural damage of myocardium and CNS stimulation  (Kim, 2021). In a retrospective study of poisoning, in humans,the ECG changes recorded were prolonged QT interval, arrhythmias, first degree AV conduction block and mostly these changes are dose dependent and survivors will show milder ECG changes when compared to non survivors which are correlating with current observations.
The diagnosis of glufosinate intoxication is based on the history because the quantification of glufosinate is complex and not easy in clinical practice. Once ingestion is confirmed, the patient should be admitted to the hospital and closely monitored for neurological, respiratory, and cardiovascular symptoms. Orogastric or nasogastric lavage, along with activated charcoal, may be considered if a toxic dose of glufosinate has been ingested.
The improvement in the present case could be attributed to the prompt treatment and the short time between ingestion and the patient's arrival to the hospital.
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Fig.1 Synkill containing Glufosinate ammonium 13.5 % W/wSL herbicie
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	Fig.2 Affected dog during therapy
	Fig.3 After recovery(after 3 days)
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	Fig.4 ECG –Lead II, 50mm/sec, 10mm/mv showing wandering baseline ( moment artefact due to muscle twitching and seizures),HR 140 BPM, QT interval(0.22 sec)
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	Fig.5 ECG-taken 4 hrs after stabilization (midazolam and supportive therapy )



CONCLUSION :

The absence of a specific antidote for glufosinate emphasizes the importance of supportive care, early intervention, and close monitoring to address any complications arising from the poisoning.
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