Insecticides
Insecticides play a most relevant role in the control of insect pests, particularly in developing countries. All of the chemical insecticides in use today are neurotoxicants, and act by poisoning the nervous systems of the target organisms .The central nervous system of insects is highly developed and not unlike that of mammals, and the peripheral nervous system, though less complex, also presents striking similarities . Thus, insecticides are mostly not species- selective with regard to targets of toxicity, and mammals, including humans, animals are highly sensitive to their toxicity.

Organic Phosphorus Compounds (OPC)and Carbamates (CMs)
Organophosphates (OPC) and carbamates (CMs) are commonly used as pesticides in agriculture, industry, and around the home/garden throughout the world. In addition, these chemicals are used as parasiticides in veterinary medicine. Both types of chemicals produce their toxicity by virtue of inhibition of acetylcholinesterase(AChE) enzyme, which terminates the action of the neurotransmitter acetylcholine (ACh) at the synapses in nervous tissue and at the neuromuscular junctions. These chemicals are referred to as “Anticholinesterases”. Some of the OPC with strong Ach E inhibiting potential are also used as nerve agents or nerve gases.

Clinical signs of toxicity:
Most animal poisoning cases in the field are acute in nature. Onset of clinical signs usually occurs within15 min to 1 h, which is soon followed by the signs of maximal severity, although these timings tend to vary depending upon the compound and its dose and species.

The clinical signs can be classified as:-
1. Muscarinic: Muscarinic receptor-associated effects are manifested by vomiting, abdominal and chest pain, salivation, lacrimation, urination, diarrhea (SLUD),miosis (pinpoint pupils), tracheobronchial secretion, lunged ema, and cyanosis.
2. Nicotinic: The nicotinic receptor-associated effects are produced on autonomic ganglia and skeletal muscles, and the affected animals show twitching of muscles, tremors, followed by convulsions, and seizures. This condition may lead to paralysis.
3. Central: Central effects include apprehension, stimulation, followed by depression. The affected animals may also show restlessness, ataxia, stiffness of the neck, and coma. Death occurs due to respiratory failure and cardiac arrest.
Treatment:
1. Organic Phosphorus Compounds:In the case of OP poisoning, antidotal treatment requiresthe combined use ofAtropine sulfateandpyridine-2-aldoxime methochloride(2- PAM).Atropine will block the effect of acetylcholine while 2-PAM will reactivate the Acetylcholinestrease(AchE)enzyme.
2. Carbamates:administration ofAtropineonly because that the2-PAM and other oximes areineffective in carbamates poisoningcases.


Pyrethrins and pyrethroids
· Pyrethrins are the insecticidal compounds obtained from the flowers of the While Pyrethroids are synthetic analogs of pyrethrins.
· Pyrethrins cause hyperexcitability with very little cytotoxicity. The molecular targets of the pyrethrins and pyrethroids are similar in mammals and insects and include voltage sodium, chloride, and calcium ion channels, gamma-aminobutyric acid (temperatures GABA)-gated chloride channels, nicotinic receptors, membrane depolarization and intercellular gap junctions.
· Mammals are less susceptible to pyrethrin and pyrethroid toxicoses than insects primarily because they have a faster metabolic clearance higher body and a lower affinity for the pyrethrins/ pyrethroids.

Clinical signs of toxicity:
Clinical signs that result from the toxicity with these compounds can beconfused with poisoning by other pesticides, such as organophosphates.
Clinical signs include salivation, vomiting, hyperexcitability, tremors, seizures, dyspnea, weakness, prostration and death.

Treatment:
[bookmark: _Hlk228823537]There is no specific antidote for pyrethroid toxicity, animals should be treated symptomatically. In addition to the general steps of toxicity treatment, Supportive therapy by using Diazepam or Barbiturates to control hyperexcitability or seizures can be used. Atropine can be used to control excess salivation or gastrointestinal hyper motility.

[bookmark: _Hlk227013082]Organochlorines
Chlorinated compounds, cyclodienes such as aldrin and dieldrin, Dichloro diphenyl trichloro ethane(DDT),Kepone, Chlordecone and Chlordane used as insecticides, became available for use in the 1940’s.
Organochlorins are exert their toxicity through two mechanisms:-
· Some Organochlorines alter the action potential of the neuron.
· Another group of these chemicals act by inhibiting GABA association with its postsynaptic receptors.

Clinical signs of toxicity:
Acute Toxicity: Initially nausea and vomiting; then weakness, paresthesia, tremor, clonus, seizures, fever; seizure activity, respiratory paralysis, respiratory arrest and death.

Chronic  Toxicity: Chlordane	causes  leukemia	and thrombotic  thrombocytopenic  purpura
(TTP);Chlordecone causes pseudo tumor cerebri and male infertility.


Treatment:
In addition to the general step of poisoning treatment and for control the seizures we can use Dextrose and Thiamine or Benzodiazepines or  Phenobarbital.

