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SUMMARY 

 

 

Termites are one of pest infestations that homes can get ,they are dangerous not 

because sting , bite ,contaminate , or spread disease ,like other pests , but they cause a 

damage to the structure of buildings. 

  The using of Termiticides as one of control method  in diwaniyah city is wide. 

Termiticides poisoning  is occurring  frequently and the severity of poisoning depends 

on the type of  Termiticide used , location , and length of exposure .Some termiticide 

cause death after acute exposure if the correct management method is not carried well. 

Chronic exposure also cause several effects like cancer, depending on the termiticide 

type . 

A less toxic than termiticides use for termite control is using of Baiting programs ,they 

have been used successfully to eliminate termite colonies.
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Introduction 
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1.1.Termite 

Termites also known as white ants are among the most important structural insect pests especially in 

tropical and subtropical region . Termites feed on wood or wood products, and their digestive tracts 

contain microorganisms which enable them to convert the cellulose in wood into usable food 

(Antonelli.,et al 2002). 

Based on habitat, termites can be grouped into three general categories: subterranean, dry-wood, and 

damp-wood termites (Paul and Rueben 2005). Subterranean termites live in soil and in wood that is 

in contact with soil. The name subterranean comes from the strong need of moisture in their 

environment that is satisfied by nesting inside or in close contact with the soil (Thorne 1998). 

Subterranean termites are major structural pests causing tremendous amounts of damage (Su and 

Scheffrahn 1998) and are reported as responsible alone for at least 80% of losses caused by termites 

(Su and Scheffrahn 1990). Dry-wood termites live entirely in the wood, both nesting and feeding 

there. Since they have the ability to thrive in wood with low moisture content, they may attack all 

kinds of dead and dry wood, such as structural timbers, furniture, flooring, and other wooden articles 

(Myles et al. 2007). Damp-wood termites, however, live inside the wood of varying levels of decay 

and moisture content. 

Termites are social insects living in colonies comprised of a king and a queen (wingless adults or 

nymphs, depending on the species), and soldiers (see figure 1). The king and queen perform the 

reproductive functions of the colony, while the workers carry on all aspects of colony maintenance. 

The soldiers defend the colony. These individuals, separated by divisions of labor, are referred to as 

castes. Therefore, there is a reproductive caste, a worker caste, and a soldier caste(Antonelli.,et al 

2002). The castes work together to accomplish specific and complementary tasks within a colony. 

They have underground foraging galleries reaching up to 100 m, making detection and control 

difficult . In termites, foraging is usually performed by blind castes, and the communication within 

individuals is mediated mainly by pheromones (Costa-Leonardo and Haifig 2014). 

There are more than 2600 species of termite worldwide, All living termites can be divided into seven 

families as following (Resh,et al 2009): 

•Mastotermitidae 

•Kalotermitidae 

•Termopsidae 
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•Hodotermitidae 

•Rhinotermitidae 

•Serritermitidae 

•Termitidae 

 

Termite is an extremely destructive structural wood pest, and is considered to be the major species 

with a wide distribution in Iraq  (Edwards and Mill 1986). It  was identified as the major pest of date 

palms (Phoenix dactylifera L.) in Iraq  (Logan and El Bakri 1990). Its nest is very complicated, 

diffuse and cryptic.  

 

 

 

Figure1: termites(winged reproductive, worker, soldier) 
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1.2. Invasive termite 

The introduced species invasion of a new habitat may depend on a number of factors such as the 

suitability of the abiotic environment, the ability of the species to adapt to the novel environment, 

and the interaction between the invader and the recipient community .The  termite genus 

Coptotermes  is ecologically successful. Two species, are particularly invasive, the Formosan 

subterranean termite, C.formosanus, and the Asian subterranean termite, C.gestroi . They have 

spread far beyond their native range with the help of human maritime activities. These two species 

contribute in large part to the annual $40 billion cost associated with termite damage and control 

around the world .  C.gestroi has a tropical distribution, Whereas C.formosanus has a warm 

temperate/subtropical distribution . In One of the reasons for the success of termite species comes 

from their ability to adapt to disturbed environments and display a high behavioral plasticity at the 

colony level, with efficient task division (Du et al. 2016). 

1.3. Economic importance 

Termites contribute significantly to most of the world’s ecosystems. Termites are of greatest 

importance in recycling woody and other plant material. Their tunnelling efforts help to aerate soils. 

Termite activity results in patchy changes/improvements to soil composition and fertility. Compacted 

and encrusted soils cannot absorb water and hence will no longer support plant life. Termite 

tunnelling can help to reclaim such damaged soils. Termites also contribute significantly to 

atmospheric gases. 

They are often referred to as ecosystem engineers because they shape the environment through their 

action. Termite species, however, gain pest status when they damage building materials or 

agronomic and forestry commodities. As the principal food of some of the termite castes is cellulose, 

they cause economic losses by directly injuring and destroying both living and dead vegetation, 

buildings, bridges, dams, etc. Many subterranean termite species are considered “urban pests” due to 

their tendency to attack man- made structures (Rust and Su 2012), and some are now invasive 

throughout the world, increasingly causing structural damage (Evans et al. 2013). Subterranean 

termites particularly members of the genera Coptotermes and Reticulitermes, represent the most 

widespread and economically important structural insect pests in the urban environment. Twenty-

three species in the genus Coptotermes are among the most significant termite pests worldwide for 

man-made structures. C. formosanus and C. gestroi are of particular economic importance due to 

their ecological success and invasive ability (Evans et al. 2013). Termites cause tree damage in 
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public areas, thus threatening people safety. Infested living trees can ultimately lead to their felling 

and death. Coptotermes formosanus attacks structural wood as well as living trees (Henderson 2001). 

Once a colony of C. formosanus is established in an area, it soon invades nearby areas while 

searching for food and gradually spreads to new locations. 

Termites are selective in which types of wood they feed on. Wood species vary in chemical makeup 

and structure providing a number of possible cues that termites could use in food selection. Natural 

compounds such as sugars, amino acids, urea (Castillo et al. 2013), and phosphates were previously 

found to increase termite feeding. It has also been suggested that wood fiber density also plays an 

important role in food selection. 

Economic losses associated with termite damage in the United States and Japan are around 1000 and 

800 million US$ a year, respectively (Verma et al. 2009),. In Europe, the losses caused by termites 

are estimated at 313 million US$ per year (Eggleton 2000). Economic losses due to termite in India 

have been estimated around 35.12 million US$ (Joshi et al. 2005). However, in Malaysia 8–10 

million US$ is spent toward termite treatment every year (Lee 2002). The global economic impact of 

termite pests is estimated to be at least $40 billion (Rust and Su 2012). 

 

1.4.Termite prevention and control between past and present   

Many types of insecticides have been used for controlling termites, including organochlorines, 

organophosphates, carbamates, pyrethroids, neonicotinoids, phenylpyrazoles and others. 

The first class of insecticides registered for termite control – in 1952 –was the organochlorine 

cyclodienes (chlordane and heptachlor). These were used as soil-barrier treatments and were 

considered to be inexpensive, effective and persistent. They remained dominant in the market until 

1987, when their use was banned in the USA, and soon after also in other countries, because of the 

negative effects they had on human health and the natural environment (US EPA, 1987; Ahmed and 

Frech, 2008). 

In 1988, The organophosphates and pyrethroids were the next two groups of chemicals used in 

termiticide barrier treatments (Mix, 1988). Organophosphates such as chlorpyrifos can kill termites 

quickly upon contact, but have short soil longevity. Fast killing leads to a large number of termite 

corpses in the treatment site, thereby preventing extended foraging by unexposed termites in the 

treatment area. Organophosphates were phased out for use in termite control by the EPA in 2000, 
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like the organochlorine cyclodienes because of the side effects that they had on wildlife and public 

health. In contrast, pyrethroid-based termiticides act as repellents, making termites change direction 

and seek untreated soil or gaps in the treatment area to get into structures. Pyrethroid products persist 

in the soil longer than organophosphates but for a shorter time than organochlorine cyclodienes . Pest 

control professionals who use pyrethroids often report high callback rates and unsatisfied 

customers(Dhang 2011). 

In 1990s termiticides was driven by the impetus for less environmentally toxic but more effective 

products was registered. In this group, the chemicals that were registered as soil- applied liquid 

termiticides included imidacloprid, fipronil, chlorfenapyr, indoxacarb and chlorotroniliprole. These 

belong to new classes of chemicals and have novel modes of action. 

Presently, non-repellent and relatively slow-acting liquid termiticides represented by imidacloprid 

(Premise®), fipronil (Termidor®),chlorfenapyr (Phantom®), indoxacarb (Aperion™), and 

chlorantraniliprole (Altriset™) are soil termiticides widely used for the prevention and treatment of 

structural infestations of subterranean termites (Potter and Hillery 2002; Remmen and Su 2005; 

Gautam et al. 2014). 

Together with prevention and control strategies, early detection of termite infestation would enable 

the determination of infestation extent and the delineation of areas for future treatment procedures 

(Su and Scheffrahn 2000). Visual inspection is the normal procedure for dry-wood termite detection, 

although it is not 100% effective, so it should be accomplished with other sophisticated methods, 

such as moisture meters, electronic odor devices, acoustic emission detectors,or infrared heat 

detectors, for enhancing the reliability of termite detection. Throughout the world, chemical 

termiticides are going to be replaced by baits, microwave, and sensor technology. Termite detection 

radar, moisture meter, and remote thermal sensor with laser are available throughout the world. 

These can detect termites underground and use fewer chemicals than traditional methods (Manzoor 

2013). Therefore, nondestructive detection methods together with traditional visual inspections are 

advisable, since the integrity of wooden elements is maintained Popular control practices involve the 

use of nonrepellent termiticides and baiting systems (Henderson 2001). Subterranean termite 

colonies have extensive underground gallery systems, and it is difficult to eliminate entire colonies 

using soil insecticides. Baiting programs have been used successfully to eliminate subterranean 

termite colonies . The goal of a baiting system is to eliminate the entire termite colony from an area 

with the least possible cost and harm to nontarget organisms in the environment (Su and Scheffrahn 

1998). Baiting systems depend on the exploitation of foraging behavior of subterranean termites, 
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where a subset of individuals from a colony feed on the cellulosic food material impregnated with 

slow-acting toxicants and introduce the toxicants to the colony. The success of baiting system is 

more variable than that of the liquid soil termiticides (Lewis 1997). Environmental factors such as 

temperature, humidity, soil type, and soil moisture affect termite activity at bait stations (Messenger 

and Su 2005; Ruan et al. 2015). Seasonal variations in caste distribution of foraging populations 

could also influence feeding and foraging behavior of termites on baits. Although baiting is the most 

environmental friendly way of controlling termites, about two thirds of the treatments by pest control 

companies rely on the use of liquid insecticides in soil (Curl 2004). Although insecticide resistance is 

extremely rare among social insects, it is nonetheless important to search for new alternatives of 

conventional insecticides used in termite control. 

Biological alternatives for termite control include botanicals (essential oil, seed, bark, leaf, fruit, root, 

wood, resin), as well as fungal, bacterial, and nematode approaches (Verma et al. 2009). The active 

component from biomass can be extracted to prepare efficacious and potent biocidal formulations. 

Phytophagous insects use plant volatiles to recognize their host plants. Therefore, the use of essential 

oils as a nonhost volatile emission to repel insect pests is a viable alternative for control (Mauchline 

et al. 2005). Numerous studies have documented the natural resistance of certain wood species to 

termite attack. Cornelius and Osbrink (2015) reported that toxic chemical components of teak hold 

the most promise as wood preservatives. 

Termites are frequently preyed upon by ants in tropical forests, and most termite species are likely to 

be affected by ant predators . They exhibit several adaptations to avoid predation, including chemical 

defense, mandible snapping, and fighting with large, smashing mandibles (Prestwich 1984; Legendre 

et  al. 2008). 
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1.5. List of some chemicals that are approved to be used in controlling termites 

 

-Alpha-cypermethrin: a member of the pyrethroid class of chemicals which are synthetic analogues 

of the naturally occurring pyrethrums; it is used to form a barrier to repel or kill termites. 

In mammals, It’s very toxic if swallowed .It is a type II pyrethrum, which means that it affects the 

central nervous system (brain and spinal cord) causing writhing, salivation and clonic convulsions 

(muscle spasms). These effects are reversible and pyrethroids have a good safety record. Alpha-

cypermethrin is less likely to cause poisoning after contact with the skin, although facial skin contact  

with the skin ,although facial skin contact  may cause temporary facial numbness. 

-Deltamethrin: a synthetic pyrethroid similar to alpha-cypermethrin ,it is used in some termiticide 

products.  

-Bifenthrin: another member of the pyrethroid class of chemicals; it is used to form a barrier to repel 

or kill termites. In mammals, bifenthrin is very toxic if swallowed. It is a type I pyrethrum , which 

means that it mainly affects the peripheral nervous system causing tremors; it may also cause 

difficulties in walking. These effects are reversible and pyrethroids have a good safety record. 

Permethrin: another synthetic pyrethroid, pyrethrin is commonly used as a barrier to repel or kill 

termites, and is also used for treatment of timber. Permethrin is classified as a type I pyrethrum that 

affects the central and peripheral nervous systems, causing tremors, hyper-excitability, salivation and 

paralysis. In rodents, a single high dose exposure to permethrin has been shown to cause 

degeneration in the peripheral nerves.  

However, these effects are reversible and pyrethroids have a good safety record. In mammals, 

permethrin is of moderate to low acute oral toxicity, influenced by the ratio of the trans and cis 

isomers in the chemical.  

-Chlorpyrifos: a member of the organophosphorus class of chemicals that is used as a barrier to 

repel/kill termites.  

-Hexaflumuron: a member of the benzoylurea class of chemicals that inhibit chitin formation in 

insects. 

-Triflumuron: another benzoylurea insecticide, triflumuron is applied directly to termite nests. 
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-Imidacloprid: a member of the relatively new class of chemicals called chloronicotinyls. It is used 

to create a barrier or treated zone in the soil where it attracts termites, which die within the treated 

zone (partly from the effect of the chemical and partly from infection with fungi and other soil 

microorganisms). In mammals, imidacloprid is broken down to a compound that has toxic effects on 

the nervous system. This compound is either broken down and excreted, or converted to a protein 

that is used in the body. The toxic effects on the nervous system may include apathy, reduced muscle 

tone, tremors and, in extreme cases, muscle cramps and difficulties in breathing due to effects on the 

muscles associated with respiration. 

-Fipronil: an extremely active insecticide belonging to the phenylpyrazole family, which has also 

been developed relatively recently. It is applied by spraying, trenching and soil rodding as a chemical 

soil barrier around existing structures, and may also be used to protect poles and fence posts. 

-Arsenic trioxide: a compound used to directly kill termites in active passages (this method has 

variable effectiveness). 

Arsenic is very poisonous if ingested in large doses, with signs including vomiting, diarrhoea and 

stomach cramping. 

Arsenic is teratogenic (causes birth defects) in experimental animals. 

 

1.6. Environmental effects of some used termiticides 

-Alpha-cypermethrin: is not soluble in water, and tends to bind to the soil meaning that it is 

unlikely to contaminate ground water.Alpha-cypermethrin is of low toxicity to birds, but is very 

toxic to fish and invertebrates which live in the water. Fish are more sensitive to alpha-cypermethrin 

because they break down and excrete the chemical much more slowly than birds or mammals. 

Alpha-cypermethrin  is also highly toxic to bees. 

-Bifenthrin: is poorly soluble in water and exhibits strong soil binding properties and low mobility 

in soils. Neither plants nor animals metabolise bifenthrin extensively. These characteristics tend to 

make bifenthrin very stable in the environment. The chemical is highly toxic to fish, aquatic 

invertebrates and bees, but only slightly toxic to birds. 

-Permethrin: is moderately stable in soil, to which it binds strongly and degrades with a half- life of 

28 days or less. The decline of permethrin residues from crops is moderately fast, and it disappear 
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rapidly from foliage and the soil surface when exposed to sunlight. Permethrin is of low mobility and 

shows little tendency to accumulate in the environment. Permethrin is of low oral toxicity to birds 

but highly toxic to insects, fish and aquatic arthropods such as crabs. However, permethrin’s toxicity 

in the field is limited by its tendency to bind to sediment and degrade in sunlight. 

-Chlorpyrifos: it  does not dissolve easily in water. It is strongly adsorbed by most soils and is 

relatively immobile in the soil. The half-life of chlorpyrifos in the soil has been shown to range from 

11 to 141 days depending on the soil type; it is thus considered to be moderately 

persistent.chlorpyrifos is unlikely to leach into ground water in measurable quantities under most 

typical use scenarios. Chlorpyrifos is moderately to very highly toxic to birds and bees when exposed 

to direct treatment. Run-off from such applications could be hazardous to fish and aquatic 

invertebrates, as chlorpyrifos is highly toxic to aquatic organisms. 

-Imidacloprid: it has quite a long half-life in soil (from about 6 weeks up to about 6 months). It is 

broken down more quickly in soils with plant cover than in bare earth. Imidacloprid is moderately 

soluble in water with a half-life of greater than 31 days, and can bind to organic matter in soils. In 

some soils that are very porous or gravelly, there may be potential for imidacloprid to move into 

ground water. Imidacloprid is toxic to birds and highly toxic to bees by direct application. In studies 

where birds were allowed to eat seed treated with imidacloprid, they had short-term toxic effects 

including retching and loss of coordination. They recovered rapidly, and learnt to avoid treated seed. 

Imidacloprid is of moderately low toxicity to fish, but may be highly toxic to aquatic invertebrates. It 

is unlikely that there will be significant effects on birds and non-target insects from soil treatment if 

care is taken during application. 

-Fipronil: is an extremely active insecticide and is highly toxic to birds, fish and aquatic 

invertebrates. It is stable in water in the dark but rapidly breaks down in the presence of light. The 

main degradation products retain high insect and non- target organism toxicity. Fipronil and its 

degradation products are relatively immobile in soil, and therefore the risk of residues leaching into 

groundwater is considered to be low. 

-Inorganic arsenic compounds: are moderately toxic to fish and aquatic invertebrates. However, 

they are highly toxic to algae, and low concentrations may have considerable impact on aquatic 

ecosystems. Inorganic arsenic trapped in sediments may be released into ground water over long 

periods of time. Biological transformations result in the production of less toxic organic arsenic 

compounds, but soil pollution resulting in ground water contamination has proved to be a serious 

human health problem in some parts of the world.(Salisbury 2004). 
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1.7.Research Aim 

to assess the impact of  long term and short term exposure of termiticides on human as a one of 

widely used pesticide for prevention and controlling of termites which are known to damage the 

buildings  in Diwaniyah city and worldwide. 

 

1.8. Research Questions 

1-what are the types of insecticides that are used in controlling of termites and what is the impact of 

them on human if : acute or chronic exposure occure. 

2- what are the long term effects of termiticides on human . 

3- what is the antidote used for termiticides toxicity. 

4- what is the signs and symptoms of termiticides toxicity. 

5- is there is an alternative method for termite controlling being less toxic. 
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1.9. Literature Review 

1.9.1. Efforts on termites control and the termiticides use 

In 1898, wolman salts is developed by Dr. Karl Heinrich as a wood preservative (Kreer 1934). Wood 

treatments were a termite control option for new construction, but not for existing structures. These 

treatments were usually toxic compounds, like arsenic oxides, coal-tar creosote oil, or zinc chloride. 

These compounds were often brushed on to form a barrier, to prevent infestation. 

Another option was adding termiticides to termite galleries in cases of infestation. These termiticides 

were mainly inorganic poison dusts like arsenical smelter dust, sodium fluosilicate and copper 

acetoarsenite . As these dusts were mostly arsenical in nature, they were not safe for extensive use in 

homes. Due to the relative lack of safe insecticides, cultural practices were the chief method of early 

termite control. Such practices included the removal of infested wood or wood in contact with the 

ground( Saunders 2005). 

insecticides registered for use in termite control are referred to as termiticides. Termiticides have 

been the cornerstone in termite management. This is largely owing to the cryptic life of termites, the 

high value of structural property, and the zero tolerance action threshold of termite infestation in 

residential structures. 

Currently available commercial products are primarily divided into two categories: fast- acting 

repellents and slow-acting non-repellents. These are differentiated by how they affect termite 

behavior and death when applied at the recommended program to be built upon the concept of rates( 

ping hu 2017). 

Repelents termiticides: All the organochlorine, organophosphate, carbamate, and pyrethroid 

insecticides are categorized as repellents. In the past, repellents were mainly used to protect wooden 

structures and buildings from attacks. One major advantage with a repellent termiticide is that it 

provides an effective barrier against termites and prevents any damage to structures and buildings. 

The use of inexpensive pyrethroid termiticides as a barrier was in vogue in the developed world for 

decades. Efficacy of insecticides depends on toxicity, mode of action, susceptibility of termites to the 

test compound, soil properties, formulation, and application method. It was observed that bifenthrin 

to be repellent and fipronil repelling termites only above 25 ppm, whereas the chlorfenapyr  was non 

repellent. 
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Non-repellent termiticides are toxic but usually slow-acting compounds that can be applied as 

liquid treatments. They are designed to exploit the predictability of termite behavior in order to 

improve control techniques. Through the use of non-repellent slow acting termiticides, termites are 

susceptible to transporting toxicants on or inside their bodies and to other parts of the colony, thereby 

contaminating nest mates(barwary 2014). 

Sodium arsenate, DDT, trichlorobenzene, creosote, ethylene dibromide, and pentachlorophenol were 

used for subterranean termite control in the early twentieth century (USDA 1951). 

The objectives of using slow-acting non- repellent toxicants for termite control are to impact colony 

populations, either by suppression or elimination. In the 1980s imidacloprid (a neonicotinoid) was 

first studied for management and registered for termite treatment in Japan in 1993 (Potter 1997). 

Termites are unable to differentiate between treated and untreated soil when non-repellent 

insecticides are used. 

The use of neonicotinoids rather than organophosphates is considered the choice for developing a 

new strategy to manage termites (Rust and Saran 2008; Smith et al. 2008; Ahmed et al. 2014; Ahmed 

and Saba 2014) as organophosphates are inherently more toxic than neonicotinoids for higher 

animals. It is observed that non-repellent insecticide allows termites to enter treated soil, to be killed 

before the pest is able to cause any damage. 

Fipronil (a phenylpyrazole) was first investigated for termites in France in the late 1970s and was 

registered as a termiticide by BASF in 1999. 

Chlorfenapyr (a pyrrole) interferes with an insect's ability to produce energy by disrupting proton 

shuttles across the mitochondrial inner membrane. 

Indoxacarb (an oxadiazine proinsecticide) perturbs voltage-gated Na+ channels in the insect nervous 

system by binding receptors at a site different from that affected by pyrethroids. 

 

1.9.2. pesticides poisoning 

Pesticides can enter the body orally (through the mouth and digestive system); dermally (through the 

skin); or by inhalation (through the nose and respiratory system. 
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Oral exposure may occur because of an accident, but is more likely to occur as the result of 

carelessness, such as blowing out a plugged nozzle with your mouth, smoking or eating without 

washing your hands after using a pesticide, splashing concentrate while mixing. The seriousness of 

the exposure depends upon the oral toxicity of the material and the amount swallowed. 

Dermal (skin) exposure accounts for about 90% of the exposure pesticide users receive from 

nonfumigant pesticides. It may occur any time a pesticide is mixed, applied, or handled, and it often 

goes undetected. Both liquid pesticides and dry materials—dusts, wettable powders, and  granules 

can be absorbed through the skin.Absorption continues to take place on all of the affected skin area 

as long as the pesticide is in contact with the skin. 

Inhalation Exposure  results from breathing pesticide vapors, dust, or spray particles. Like oral and 

dermal exposure, inhalation exposure is more serious with some pesticides than with others, 

particularly fumigant pesticides, which form gases.(Nesheim et al 1993). 

Toxicity is usually divided into two types, acute or chronic, based on the number of exposures to a 

poison and the time it takes for toxic symptoms to develop. Acute toxicity is due to short-term 

exposure and happens within a relatively short period of time, whereas chronic exposure is due to 

repeated or long-term exposure and happens over a longer period(Nesheim et al 1993). 

The used  pesticides as the following: 

1-Organophosphate and Carbamate pesticides  

Many cases of pesticide poisoning involve organophosphate or carbamate insecticides. Both 

chemical groups affect humans by inhibiting acetyl cholinesterase, an enzyme essential for proper 

function of the nervous system. Without acetyl cholinesterase, nerve impulses continue and the 

victim has uncontrolled twitching. The AHS shows that allergic asthma in men and women may be 

associated with poisoning caused by these insecticides. The effects of these materials, particularly 

organophosphate insecticides, are rapid. Signs and symptoms begin shortly after exposure, and in 

cases of acute poisonings, during exposure. Exposure to either of these insecticide classes may pose 

special risks to people with reduced lung function, seizures, or other conditions. In some cases, 

consuming alcoholic beverages may worsen pesticide effects. The onset of symptoms in milder 

exposures usually occurs within four hours, but can occur up to 12 hours after exposure. Diagnosis of 

a suspected poisoning must be rapid. Signs and symptoms associated with mild exposures to 

organophosphate and carbamate insecticides include headache; fatigue; dizziness; loss of appetite 

with nausea, stomach cramps, and diarrhea; blurred vision associated with excessive tearinig; 
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contracted pupils; excessive sweating and salivation; slowed heartbeat, often less than 50 beats per 

minute; and rippling of surface muscles just under the skin. Some symptoms may be mistaken for 

those of flu, heat stroke, heat exhaustion, or upset stomach. Moderately severe organophosphate and 

carbamate insecticide poisoning cases exhibit all the signs and symptoms found in mild poisonings 

listed previously. In addition, a victim may be unable to walk, complain of chest discomfort and 

tightness, have marked pinpoint pupils, exhibit muscle twitching, and have involuntary urination and 

bowel movements. Signs of severe poisonings include incontinence, unconsciousness, and 

seizures.The order in which these symptoms appear may vary, depending on how contact is made 

with the pesticide. If the product is swallowed, stomach and other abdominal manifestations 

commonly appear first; if it is absorbed through the skin, gastric and respiratory symptoms tend to 

appear at the same time. Fortunately, antidotes are available for victims of organophosphate or 

carbamate poisoning at emergency treatment centers, hospitals, and many physicians’ offices. As 

with all pesticide poisonings, prompt assistance is critical. If a pesticide is swallowed, obtain prompt 

medical treatment. If dermal exposure has occurred, remove contaminated clothing, wash exposed 

skin, and seek medical care. (Bauer,et al 2018). 

2-Organochlorine pesticides 

EPA has sharply curtailed the availability of many  organochlorines because they persist in the 

environment. Organochlorines are formed from carbon and chlorine; examples include DDT, 

chlordane, dieldrin, aldrin, and lindane. Although few are available for purchase or registered for 

use, some organochlorine insecticides still may be present in storage areas. In addition, 

organochlorines such as dioxins and polychlorinated biphenyls (PCBs) are in the environment due to 

drift from application, spills, leaks, and improper disposal of industrial wastes. Because of the 

persistence of organochlorines, traces of them still can be found in sediment, water, and living 

organisms, even though most use was  banned in the U.S. decades ago. Some areas have advisories 

limiting the consumption of fish and shellfish due to the presence of these materials in their tissue. 

When fish and shellfish such as crabs and mollusks eat, they accumulate pollutants such as 

organochlorines and heavy metals present in their food, in tainted sediment, or water they filter to get 

food. The process, called bioaccumulation or bioconcentration, describes how pollutants accumulate 

or concentrate in living tissue. The potential for bioaccumulation increases as you go up the food 

chain, from tiny fish with organochlorines, eaten by larger fish, eaten by still larger fish, and finally 

eaten by humans. Organochlorines affect the nervous system as stimulants or convulsants. Nausea 

and vomiting commonly occur soon after ingesting organochlorines. Other early signs and symptoms 

include apprehension (feelings of suspicion or fear of the future), excitability, dizziness, headache, 
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disorientation, weakness, a tingling or pricking sensation on the skin, and twitching muscles. Loss of 

coordination, convulsions (violent seizures with involuntary jerky movements that cause the victim 

to stop breathing) similar to epileptic seizures, and unconsciousness often follow. When chemicals 

are absorbed through the skin, the first symptoms may include apprehension, twitching, tremors, 

confusion, and convulsions. Chronic exposure may lead to cancer, birth defects, and genetic 

mutations AHS states that the risk of developing diabetes and thyroid disease may increase for those 

who use some organochlorine chemicals. No specific antidotes are available for organochlorine 

poisoning. People assisting a victim should wear chemical resistant gloves and be careful to avoid 

being exposed to the pesticide. Remove contaminated clothing immediately and bathe and shampoo 

the person vigorously with soap and water to remove pesticides from the skin and hair. If the 

pesticide has been swallowed, empty the stomach as soon as possible by giving the conscious patient 

syrup of ipecac and  water, or by inserting a clean finger into the throat while the victim is turned to 

one side, facing the floor. Never induce vomiting when a victim is unconscious: inhaling vomit may 

cause suffocation. 

3-Pyrethroid pesticides 

Pyrethroids are synthetically produced compounds that mimic the chemical structure of naturally 

occurring pyrethrins found in a specific type of chrysanthemum plant. As with organophosphates and 

carbamates, pyrethroids affect the insect’s nervous system, but in a different way: they are not 

cholinesterase inhibitors. In the U.S., pyrethroids have widespread usage as they have replaced many 

organophosphates. Of all pesticides used, pyrethroid exposures are the most often reported. Risk of 

pyrethroid poisoning through inhalation and dermal absorption is low. Few poisonings of humans by 

pyrethroids have been documented, although exposures associated with Total Release Foggers, 

discussed later in this publication, have caused problems. Dermal contact may result in skin irritation 

such as stinging, burning, itching, and tingling progressing to numbness. Some people experience a 

range of allergic reactions from pyrethroids. Repeated exposures may increase the intensity of the 

reaction.Although some pyrethroids may be toxic orally, ingesting this type of insecticide usually 

presents relatively little risk. Occasionally, a large dose may cause loss of coordination, tremors, 

salivation, vomiting, diarrhea, and irritability to sound and touch. Most pyrethroids are promptly 

excreted by  the kidneys.(Bauer et al 2018). 
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2.1.Termiticides used in Diwaniyah city  
          There are many types of  termiticides that are used in termites control , we will focus on four 

types that we found them being used in Diwaniyah city : 

 

2.1.1.Bifenthrin 

Bifenthrin is a pyrethroid insecticide and miticide. It was first evaluated by the 1992 JMPR (T, R) 

and subsequently for residues a number of times. Bifenthrin was evaluated for toxicology by the 

2009  JMPR within the periodic review programme of the CCPR.(Banasiak 2017). 

Bifenthrin is the International Organization for Standardization (ISO) approved name for 2-methyl-

3-phenylphenyl) methyl (1RS, 3RS)-3-[(Z)-2-chloro-3, 3, 3-trifluoroprop-1-enyl]-2,2- 

dimethylcyclopropane-1-carboxylate . Bifenthrin is a mixture of the E- and the Z-isomer with a Z/E-

ratio of 99.67% Z bifenthrin/0.33% E bifenthrin.( Banasiak 2017). 

Bifenthrin is available in numerous commercial formulations in many countries. It is available in a 

range of formulation types: EC, FS, GR, ME, SC, ST, WP, UL, ULV. 

Bifenthrin is a synthetic  pyrethroid insecticide and acaricide. The toxicity of bifenthrin was first 

evaluated by the 1992 Joint FAO/WHO Meeting on  Pesticide Residues (JMPR).(Weston.,et al2015). 

Mechanism of Action 

Bifenthrin is a pyrethroid, which is a class of man-made insecticides structurally similar to 

pyrethrins, a group of naturally occurring insecticides. The primary site of action for both pyrethrins 

and pyrethroids is the voltage-gated membrane sodium channel of nerve cells. 

The basic function of nerve cells involves repeated polarization and depolarization associated with 

neural activation or firing. These processes are controlled by channels that allow for the influx of 

ions into nerve cells. Both pyrethroids and pyrethrins inhibit the closing of sodium channels and thus 

disrupt normal nerve function (ATSDR 2003). Bifenthrin also interferes with the function of calcium 

ion channels (Cargo and Schlenk 2015). 
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Toxicity in humans 

Bifenthrin and other synthetic pyrethroids are being used in agriculture in increasing amounts 

because of the high efficiency of these substances in killing insects, the low toxicity for mammals, 

and good biodegradability. However, because of its success, they are being used more often (also 

indoors) and high exposure of bifenthrin to humans can occur.(Yank.,et al 2018). 

Carcinogenicity 

The U.S. EPA classified bifenthrin as a Category C, possible human carcinogen This rating is based 

on an increased rate of urinary bladder tumors in mice, adenoma and adenocarcinoma of the liver in  

male mice, and bronchoalveolar adenomas and adenocarcinomas of the lung in some female mice 

(Yank., et al 2018). 

Potential for neurotoxicity 

Bifenthrin can be absorbed by humans either by skin contact or ingestion. Skin contact is not toxic, 

causing only a slight tingling sensation on the specific location of contact. Ingestion in 

concentrations below 0.0001 M is not toxic. However, commercially available bifenthrin products 

formulated for household use (such as Ortho Home Defense Max, sold as a liquid pump spray), can 

induce toxic effects due to other chemicals added to improve the sustainability of bifenthrin or are 

toxic on their own. Symptoms of excessive exposure are nausea, headaches, hypersensitivity for 

touch and sound, and irritation of the skin and the eyes(Yank., et al 2018). 

2.1.2.Fipronil 

Fipronil, 5-amino-1-(2,6-dichloro-4-(tri fluoromethyl) phenyl)-4-((1,R,S)-trifluoromethyl)sulfinyl)-

1-H-pyra zole-3-carbonitrile, is a phenyl pyrazole, broad-spectrum insecticide, first introduced to the 

U.S. in 1996 for commercial turf and indoor pest control. It is particularly effective by way of 

ingestion and causes neural excitation and convulsions in insects, resulting in death. It is used to 

control ants, beetles, cockroaches, fleas, ticks, termites, mole  crickets, thrips, rootworms,  weevils, 

and other insects 

Fipronil is a relatively new insecticide that controls a broad spectrum of insects at low field 

application rates. It is a '' new generation '' insecticide because its mode of action, interference with 

the normal function of gamma-aminobutyric acid (GABA)-gated channels, differs from the classical 

insecticides, such as organophosphates and carbamates, to which some insects have developed  
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resistance. Widely used in Brazil and more than 70 countries it is considered highly toxic to bees, 

which is why its use is banned in France since 2004. 

Fipronil is extensively used throughout the world and numerous studies have evaluated its toxicity 

and environmental fate. 

Occupational exposure to fipronil 

may occur through inhalation of dust and dermal contact with this compound at workplaces  where 

fipronil is produced or used. Common products containing fipronil are Chipco Brand, Frontline®, 

TopChoice, Regent, Termidor,  Combat®, and MaxForce®.Concerns about human exposure to 

Frontline spray  treatment were raised in  1996, leading to a denial  of registration for the spray  

product. 

 Mode of Action 

Fipronil is part of a new generation of insecticides that possesses greater affinity at GABA receptors 

in insects. Fipronil acts by preventing the passage of chloride ions  through γ-aminobutyric acid 

(GABA) -gated chloride channels. It is considered a selective GABA antagonist because it shows a  

greater binding affinity to insect than to mammal GABA receptor chloride channels. It induces 

accumulation of the receptors in  a novel, long-lived blocked state. 

Acute Toxicity 

The technical form of fipronil has the signal word “Warning,” implying moderate toxicity, while all 

formulated or enduse products in the U.S. carry the signal word “Caution,” indicating low toxicity. 

Symptoms of exposure to fipronil include  headache, nausea, dizziness, and weakness -symptoms 

typically associated with  the antagonism of GABA receptors in the  brain. 

In pets, poisoning symptoms include irritation, lethargy, incoordination, and convulsions. It may 

cause mild irritation of the eyes and slight skin irritation, but  is not a skin sensitizer.(Jacop 2013). 

Adverse effects in shortterm studies have been  observed in the central nervous system for all  test 

species used, and in the liver and thyroid  for the rat. It has moderate acute toxicity by oral and 

inhalation routes  in rats. Once absorbed, fipronil is rapidly metabolized and residues widely 

distributed in tissues where significant amounts of residues remain, particularly in fat and fatty 

tissues.  Levels of residues in fat and other tissues are  greater with repeated exposures to low doses 

or a single high dose exposure than with a single low dose. 
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The long half-life (150-245  hr in some cases) of fipronil in blood may  reflect slow release of 

residues from fat and  might suggest potential bioaccumulation of  metabolic products of 

fipronil.(Jacob.,et al 2013). 

Chronic Toxicity 

Neurotoxicity 

Fipronil has demonstrated neurotoxicity in  the acute and subchronic rat neurotoxicity  studies, as 

well as in the rat chronic/oncogenicity and chronic dog studies. Behavioral changes and decreased 

absolute brain weights were seen only at levels where there was maternal toxicity (decreased body 

weight, body-weight gain and food consumption). The NOEL was 0.5 mg/kg for males and females 

rats. The LOEL was 5.0 mg/kg for males and females based  on decreased hind-leg splay at the 7 

hour post-treatment. 

A study by Lassiter et al. found that fipronil inhibited DNA and protein synthesis in undifferentiated 

neuronotypic PC12 cells and  evoked oxidative stress, resulting in reduced  cell numbers even though 

cell viability  was maintained. These researchers also found fipronil is inherently a more potent 

disruptor of neuronal cell development than chlorpyrifos (Lassiter., et al 2009). 

Endocrine Disruption 

Fipronil can disrupt thyroid function – responsible for the regulation of cell metabolism- by 

decreasing plasma concentrations of total thyroxine (T4) likely through increased T4 clearance. 

However, the mechanism of fipronil action on thyroid function  remains unclear.One study 

concluded   that fipronil-induced thyroid disruption results from an increased rate of T4 elimnation 

likely mediated by increased hepatic  enzyme activity.(Lu M., et al 2015). 

Carcinogenicity 

Fipronil is carcinogenic at doses of 300 ppm, causing thyroid cancer - thyroid follicular cell tumors - 

related to disruption  in the thyroid-pituitary status, and is classified by EPA as a Group C (Possible 

Human) carcinogen based on the rat carcinogenicity study.(Badgujar ., et al 2017). 
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Metabolites 

Fipronil has several break-down products including: fipronil-sulfone (MB46136), fipronil-thioether 

(MB45950) and fipronildesulfinyl (MB46513). Fipronil-sulfone, the primary biological metabolite of 

fipronil, and fipronil-thioether have a similar toxicological profile to fipronil, even though  

fipronil-sulfone is reportedly six times more potent in blocking vertebrate GABA-gated chloride 

channels than fipronil. Fipronildesulfinyl however, appears to be about10 times more acutely toxic to 

mammals and more persistent than fipronil itself. Fipronil-desulfinyl is not an animal or plant 

metabolite, rather it is a photodegradate of fipronil - meaning it forms when the parent compound 

fipronil is exposed to sunlight.(Belzunces., et al 2015). 

Environmental Fate 

Fipronil is stable at normal room temperature for 1 year in the absence of metallic ions. 

Decomposition of fipronil was less  than 0.5% after storage at 100 oC for 1 day and 50 oC for 7days. 

It is classified as having an ‘extremely low’ volatility (2.8x10-9  mmHG), but given new research 

showing the adverse effects of exposure to extremely low doses, indoor use should be avoided. 

The half-life of fipronil was found to range from 122-128 days in oxygenated sandy loam soil, 0.7 to 

1.7 months on soil surfaces,  and 3 to 7.3 months when incorporated  in soil. It has low soil mobility 

and little potential for groundwater contamination, based on an experimental Koc range of 1,086-

6,863. The photolytic half-lives for the photodegradation of fipronil in soils range from 147 hours to 

217 hours, depending on soil type and concentration of organic matter.(Gunasekara.,et al 2007). 

Fipronil is not considered to be readily biodegradable. In water and sediment that lack oxygen, 

fipronil degrades more slowly, with a half-life of 116-130 days. Adsorption to suspended solids and 

sediment is expected. Its half-life in basic solutions is 28 days, and it remains stable to breakdown by 

water at a mildly acidic to neutral pH. An estimated bioconcentration factor (BCF) of 240 suggests 

the potential for bioconcentration in aquatic organisms is high.40 When exposed to sunlight, fipronil 

has a half-life of 3.6 hours in water. The half-life on vegetation is 3-7 months .(Gunasekara.,et al 

2007). 

Alternatives to Fipronil 

Fipronil is used mainly for structural pest control, i.e. control of termites, ants, cockroaches. 

However there are many alternatives available for the control of structural pests. The recommended 

method is the implementation of an integrated pest management plan (IPM) that includes one or 
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more pest control methods, including sanitation, structural repairs that prevent insects from entering 

structures, mechanical controls and other non-chemical methods.(Raveton., et al 2006). 

2.1.3.Permethrin 

Permethrin is an insecticide in the pyrethroid family. Pyrethroids are synthetic chemicals that act like 

natural extracts from the chrysanthemum flower. Permethrin is used in a number of ways to control 

insects. 

Permethrin, like all synthetic pyrethroids, is a neurotoxin. Symptoms include tremors, 

incoordination, elevated body temperature, increased aggressive behavior, and disruption of learning. 

Laboratory tests suggest that permethrin is more acutely toxic to children than to adults .The U.S. 

Environmental Protection Agency has classified permethrin as a carcinogen because it causes lung 

tumors in female mice and liver tumors in mice of both sexes.(Cox 2008). 

Products containing permethrin may be used in public health mosquito control programs. They may 

be used on food and feed crops, on ornamental lawns, on livestock and pets, in structures and 

buildings, and on clothing. Permethrin may also be used in places where food is handled, such as 

restaurants. Permethrin was first registered with the United States Environmental Protection Agency 

(U.S. EPA) in 1979, and was re-registered in 2006. 

permethrin is a non-toxic to moderately toxic pesticide. Short-term side effects in sensitive 

individuals include eye, skin, nose, and throat irritation, and may include breathing problems. Signs 

and symptoms of poisoning following very high exposure include abnormal facial sensation, 

dizziness, salivation, headache, fatigue, vomiting, diarrhea, and irritability to sound and touch. 

Pulmonary edema, seizures, and fasciculations may occur in more severe cases. Permethrin does not 

cause cholinesterase inhibition. There are no laboratory tests to confirm the presence of permethrin 

in an individual. 

 Toxicological Effects of permethrin 

Acute toxicity: 

Permethrin is moderately to practically non-toxic via the oral route, with a reported LD50 for 

technical permethrin in rats of 430 to 4000 mg/kg. Via the dermal route, it is slightly toxic, with a 

reported dermal LD50 in rats of over 4000 mg/kg, and in rabbits of greater 2000 mg/kg. 
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Permethrin caused mild irritation of both the intact and abraded skin of rabbits. It also caused 

conjunctivitis when it was applied to the eyes The 4-hour inhalation LC50 for rats was greater than 

23.5 mg/L, indicating practically no inhalation toxicity. The toxicity of permethrin is dependent on 

the ratio of the isomers present; the cisisomer being more toxic. (Saito., et al 2017). 

Chronic toxicity: 

No adverse effects were observed in dogs fed permethrin at doses of 5 mg/kg/day for 90 days. Rats 

fed 150 mg/kg/day for 6 months showed a slight increase in liver weights. Very low levels of 

permethrin in the diet of chickens (0.1 ppm for 3 to 6 weeks after hatching) have been reported to 

suppress immune system activity. 

Reproductive effects: The fertility of female rats was affected when they received very high oral 

doses of 250 mg/kg/day of permethrin during the 6th to 15th day of pregnancy. It is not likely that 

reproductive effects will be seen in humans under normal circumstances. 

Teratogenic effects: Permethrin is reported to show no teratogenic activity. 

Mutagenic effects: Permethrin is reported to show no mutagenic activity. 

Carcinogenic effects: The evidence regarding the carcinogenicity of permethrin is inconclusive. 

Organ toxicity: Permethrin is suspected of causing liver enlargement of the liver and nerve damage. 

Effects on the immune system have been noted in animal studies.(Zhu.,et al 2020). 

Mode of Action 

Permethrin, like all synthetic pyrethroids, kills insects by strongly exciting their nervous systems. 

Permethrin makes the nervous system hypersenstitive to stimuli from sense organs. Rather than 

sending a single impulse in response to a stimulus, permethrin-exposed nerves send a train of 

impulses. This excitation occurs because permethrin blocks the movement of sodium ions from 

outside to inside of the nerve cells. Permethrin’s mode of action is similar to that of the 

organochlorine insecticide DDT .(Boffetta and Desai 2018). 

acute Lethal Dose 

Permethrin’s LD50 (the amount of permethrin that kills 50 percent of a population of test animals) is 

variable. In a summary of nine oral LD50 tests using rats, the LD50 varied from 430 milligrams per 

kilogram of body weight (mg/kg) to over 4,000 mg/kg. Some of this variability occurs because the 
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proportions of isomers in the test materials vary. The cis-isomers are about ten times more toxic than 

the trans isomers. 

2.1.4.Chlopyrifos 

Chlorpyrifos is a chlorinated organophosphate insecticide. It is described as one of the most widely 

used insecticides in the world, on a wide range of crops and in numerous non-agricultural situations. 

The IUPAC name for chlorpyrifos is O,O-diethyl O-3,5,6-trichloro-2-pyridyl phosphorothioate. 

The insecticide chlorpyrifos is one of the most widely used crop protection products in the world. It 

has been on the market for 40 years and is currently registered in more than 100 nations. 

Chlorpyrifos protects many fruit, nut, vegetable and grain crops from destructive pests. Chlorpyrifos 

is registered for use in most developed nations, including Australia, Canada, France, Italy, Japan, 

New Zealand, Spain, the United Kingdom and the U.S. The product has been extensively researched, 

and its labeled uses are supported by more than 3,600 studies and reports(Grandjean., et al 2018). 

Physico-chemical properties 

Chlorpyrifos is a white to tan crystalline solid with a melting point of 41.5 - 42.5o C. It is relatively 

stable to hydrolysis in neutral pH and acidic aqueous solutions. Stability decreases with increasing 

pH. The hydrolytic stability, coupled with the aqueous photolysis half-life of 30 days, and relatively 

low volatilization and degradation under aerobic conditions, indicate chlorpyrifos may be persistent 

in the water columns of some aqueous systems with relatively long hydrological residence times  

(El-Bakry., et al 2017). 

Major uses 

Chlorpyrifos is a broad-spectrum organophosphorus insecticide, used for the control of mosquitos, 

flies, various crop pests in soil and on foliage, household pests and aquatic larvae. It is used as a soil 

treatment (pre-plant and at planting), as a seed treatment and as a foliar spray, directed spray and 

dormant spray. 

Environmental fate 

Chlorpyrifos is strongly absorbed by soil and does not readily leach from it (HSDB, 1988). It persists 

in soil for 60–120 days and degrades there primarily through microbial action. The primary 

degradation product is 3,5,6-trichloro-2-pyridinol, which is further broken down to organochlorine 
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compounds and carbon dioxide (FAO/WHO, 2000). Owing to its non-polar nature, chlorpyrifos has a 

low solubility in water and great tendency to partition from aqueous into organic phases in the 

environment.(Salem.,et al 2017). 

Mode of action 

Chlorpyrifos has at least three main modes of action in mammals. It inhibits the enzyme 

acetylcholinesterase (AChE) causing over stimulation of the nervous system. It causes oxidative 

stress, a process involved in many human diseases, including cancer, Parkinson’s disease, 

Alzheimer’s disease, diabetes, and heart failure. It also causes endocrine disruption. 

Mode of action in insects 

Chlorpyrifos is a non-systemic organophosphate insecticide, acting as a cholinesterase inhibitor with 

contact, stomach, and respiratory action . It affects the nervous system by binding to the active site of 

the cholinesterase enzyme, preventing the breakdown of the neurotransmitter acetylcholine in the 

synaptic cleft. The resulting accumulation of acetylcholine in the synaptic cleft causes 

overstimulation of the neuronal cells, which leads to neurotoxicity and eventually death .(Koly and 

Khan 2019). 

Uses 

Chlorpyrifos is used as an insecticide, acaricide, and nematicide to control Coleoptera, Diptera, 

Homoptera and Lepidoptera in soil, on foliage, and on animals . It is used on nuts, fruit, vegetables, 

grain, seeds, fodder crops, and Christmas trees; in forestry, nurseries, greenhouses, food processing 

plants, industrial plants, warehouses, and ships; for disease vector control (mosquito larvicide and 

adulticide), household pests, fire ants, termites, and pests in animal houses; as a sheep dip for the 

control of lice, blowfly and ked; on golf courses and turf; as an anti-mildew agent in wood 

preservatives, and as ant baits; for treating poles, fence posts, railway ties, and railway box cars; in 

ear tags for cattle which may also contain other insecticides such as diazinon, cypermethrin or 

permethrin. 

Acute toxicity 

It is classified by WHO as Class II, moderately hazardous. Inhibition of AChE leads to increased 

secretions, sensory and behavioural disturbances, incoordination, depressed motor function, 

respiratory depression, tremors, convulsions, and death. Seizures, lethargy, and coma are common in 

children(Echeverri.,et al 2020). 
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 Chronic toxicity 

Metabolic effects Early life exposure may predispose a person to obesity, diabetes, and 

cardiovascular problems later in life. 

Liver 

Acute and chronic exposure can cause liver damage and disturbance of metabolic function. 

Chlorpyrifos is a potent inhibitor of the liver CYP450 metabolism of a number of substances 

including the body’s own hormones testosterone and oestrogen, other pesticides, and drugs. 

Cancer 

US EPA reported no evidence of carcinogenicity in animal studies, but recognised that a number of 

epidemiological studies indicate chlorpyrifos may be carcinogenic in humans, the association being 

strongest for lung and rectal cancers. It acknowledged preliminary associations with breast and 

prostate cancer. Studies also indicate possible associations with non-Hodgkin’s lymphoma, lung, 

kidney, and brain cancer. Chlorpyrifos causes breast cancer cells to grow in vitro. 

Genotoxicity and mutagenicity Independent studies have found chlorpyrifos to be mutagenic or 

genotoxic in human, rat, mouse, Chinese hamster, toad, fish, fruitfly, and plant cells. US EPA stated 

chlorpyrifos is not mutagenic, but California EPA stated it may be genotoxic. (Dia p et al,2019) 

Endocrine disruption 

Chlorpyrifos is an endocrine disruptor; it is antiandrogenic, oestrogenic, and affects thyroid 

hormones. It inhibits metabolism of testosterone and oestradiol, and testosterone synthesis. It reduces 

serum levels of cortisol and thyroid hormone T4, induces alterations in thyroid and adrenal glands 

and differentially affects levels of thyroid-stimulating hormones in men and women. It causes breast 

cancer cells to grow and is a breast cancer risk through its endocrine actions. (Mortensen., et al 

2019). 

Reproductive and developmental effects 

Teratogenic effects observed in rats include skeletal malformations, small hind and fore limbs, lack 

of spinal development, absence of thoracic vertebrae and cleft palate; in humans, defects of the brain, 

eyes, ears, palate, teeth, heart, feet, nipples, and genitalia have been associated with gestational 

exposure to chlorpyrifos. Neuroteratogenicity has also been found in both animal and human studies. 
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Reproductive effects in animals include decreased foetal weight and viability; increased foetal death 

and early resorption; decreased sperm motility and count; decline in viability and developmental 

Competence of oocytes(Mortensen., et al 2019). 

Nervous system – Neurodevelopment and behaviour 

Chlorpyrifos is a potent developmental neurotoxin at low levels of exposure, below those that trigger 

foetal AChE inhibition. This is demonstrated in numerous laboratory studies and a number of recent 

epidemiological studies. Exposures in utero and in early childhood can lead to behavioural anomalies 

in adolescence and adulthood.  
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2.1.5. Termiticides onsent and last of action 

1-Fipronil 

 Works in: Less than 90 days 

The termites will begin dying off in a few weeks, and by 90 days, the entire colony will be 

eliminated. 

 Lasts for: Up to 10 years 

 

2-Bifenthrin 

  Works in: 24 hours 

 Lasts for: 90 days 

 

3-Chlorpyrifos  

Work in :24 hours  

Lasts for :11-140 days 

4-Permethrin 

Work in :24 hours  

lasts for :six weeks 

5-Hexaflumuron 

  Works in: Time varies 

 Lasts for: One year 

 

6-Imidacloprid 

 Works in: 3 to 4 weeks 

 Lasts for: Several months 
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2.2. Termite Baits as different and less toxic termite control approach 

 

Termite baiting is based on a totally different concept than a traditional soil drench treatment. Instead 

of applying a chemical barrier designed to exclude the voracious pests from a food source, termites 

are actually offered food sources, called baits. Treatment baits have two components: a matrix 

containing cellulose (the main constituent of wood and staple of a termite’s diet) and a slow-acting 

termiticide. Termites feeding on the bait are not killed immediately, so they have time to recruit 

nestmates to the bait and to pass the pesticide to other colony members through food transfer 

behaviors that are characteristic of social insect colonies. Like a long-term intravenous port 

delivering drugs to a patient, baits act as an artery for delivery of pesticides into the “heart” of a 

termite colony, ultimately leading to decline or perhaps elimination of the colony. Thus, the goal of 

termite baiting is suppression of the pest population, not just exclusion, which is the primary 

objective of barrier treatments. If successful, a termite baiting program may thereby reduce the risk 

of a reinfestation by the same colony of termites in subsequent years, although monitoring is 

recommended to signal activity of a new or recovered colony of termites entering the area. 

Discovery of bait by termites is obviously critical to baiting success, so baits are placed where 

termites are likely to intercept them. Most commercially available bait systems involve in-ground 

and aboveground station options. In-ground stations are designed to interest termites as they explore 

the soil for new resources, encounter the bait, and establish the site as a food source for the colony. 

In the jargon of the bait trade, a “hit” at a station is evidence of attack of the bait matrix by termites. 

Aboveground bait stations are easier to place directly in the path of active termites, because they are 

installed in areas of known termite activity. 

Termite baits are designed to precisely tar- get subterranean termites. They are of little interest to 

other organisms. Baits are considered environmentally friendly because they do not affect other 

animals, and they use small amounts of pesticide contained within a station. 

Advantages of baits over barrier treatments: 

• Termite baits are environmentally friendly in that very small amounts of pesticide are used in a 

containerized station that can be removed once treatment is finished. 

• Baits have no odor. 

Application of baits is far less invasive than applying a complete chemical barrier. 
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• If successful, baits not only kill the ter- mites that were invading your home, they also suppress or 

eliminate that termite colony. 

• With baits there are no issues with future landscape or construction alterations that move soil and 

would there- fore compromise a chemical barrier treatment. 

Commercially Available Termite Baiting Systems 

Exterra Termite Inspection and Baiting System 

The in-ground Exterra bait stations are installed with thin wood panels called “interceptors” that are 

left in place and invite attack by passing termites. Once ter- mites begin feeding on the wood panels, 

the termiticidal bait matrix (Labyrinth) is added to the station, placed in the center void surrounded 

by the now infested wood blocks. Labyrinth is a paper material impregnated with diflubenzuron, a 

chemical that dis- rupts the molting process of the termites, ultimately causing their death. After 

initial installation, Exterra stations do not have to be lifted out of the soil to refill, a feature designed 

to minimize disturbance to the termites that have excavated underground tunnels to the station. Once 

the termiticide treatment is effective, the stations remain in place with fresh interception blocks to act 

as monitors if other termites enter the area. There is also an aboveground version of the Exterra bait 

station. In some situations the Exterra System may be the only approach used to target an infestation 

(as a stand alone treatment); in other cases this bait may be used in combination with a liquid 

termiticide application to one or more areas of the soil around the home.(Thorne 2020). 

Exterra Baiting system , a less toxic system for termite elimination 
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2.3.  Re- entry interval 

The re-entry interval (REI) : is the minimum amount of time that must pass between the time a 

pesticide was applied to an area  and the time that people can go into that area without protective 

clothing and equipment. 

The re- entry period vary depends on pesticide type .The safety label should be read well and 

obeyed,Most safety labels mention that : 

-Pre-Construction: DO NOT allow entry into uncovered treated areas until the spray has dried. 

When prior entry is necessary, wear cotton overalls buttoned to the neck and wrist and elbow-length 

PVC,  gloves and chemical resistant footwear. Clothing must be laundered after each day's use.  

-Post Construction, Vector Control and Urban Pest Management: Allow treated areas to completely 

dry (normally 3-4 hours) and ventilate buildings before re-occupying.  
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DISCUSSION 

          All pesticides if sufficient amounts are absorbed through the skin, inhaled or swallowed can be 

toxic to humans, and some can also be moderately irritating to the skin and eyes. the human body has 

ability to detoxify pesticides before excreting them in the normal manner ,If small amounts of the 

them are absorbed . 

if the treatment has been carried out correctly and in accordance with the directions provided on the 

product label, Occupants of the building are unlikely to suffer any reaction to the pesticide. 

either through misapplication or as a result of an accident ,occupants can be exposed , the toxic effect 

experienced will be determined by the pesticide used, its concentration, the period of exposure, the 

body part exposed and the route of exposure ,the amount of chemical absorbed and characteristics of 

the individual who is exposed (e.g. age, fitness). 

If exposed, poisoning's symptoms  may occur. These symptoms depending on the type of pesticide 

will vary and are often non-specific, being similar to those produced by a number of common 

illnesses or diseases. If some or all of the following symptoms occur after exposure,: headache, 

dizziness, skin irritation, increased salivation and sweating, excessive contraction of the pupil, 

blurred vision, difficulty breathing, coughing, abdominal pain and cramps, nausea, vomiting, 

disorientation, confusion. the medical practitioner should be contacted. 

Termiticides in Diwaniyah city is used frequently as a control option for termite elimination, termite 

never stop eating, even once they have established themselves in the home, made them a source of 

worries. 

The Termiticides toxicity in human is accounted, and the severity of it depends on the type of 

termiticide used , length and location of exposure. 

Pyrethroids compounds are lipophilic in nature and they are distributed extensively in the body ,but 

no bioaccumulation was observed despite its lipophilic nature after subacute dosing in mammals. 

Generally poorly absorption of them through the human’s skin is observed  ,and they are rapidly 

metabolized by hydroxylation , ester cleavage, and conjugation in liver. 

Bifenthrin (a member of the pyrethroid class of chemicals);is classified as being of medium to high 

toxicity to human .It can be absorbed by humans skin ,but the skin contact is found to be not toxic 

and only tingling sensation on contact location can occur , however the ingestion of it can induce 

toxic effects .Inhaling bifenthrin can irritate the nose, throat, and lungs. 
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Bifenthrin is highly toxic to mice when ingested, with an acute oral LD50 of 43 mg/kg. 

Permethrin is another synthetic pyrethroid .it is of low to medium toxicity to humans. 

After oral route it’s moderately to practically non toxic.Sightly toxic via dermal route .And mild 

irritant to skin after contact . 

The LD50 for permethrin in rats is 430 to 4000 mg/kg . 

The management of pyrethroid  poisoning is mostly supportive and symptomatic ,this is because of 

not availability of antidote . 

Optimization of ABC (airway, breathing ,and circulation )is vital, Immediate decontamination of 

skin with soap and water can be considered ,Gastric lavage is best avoided as the risk of aspiration 

pneumonia . if patient present within one hour of ingestion ,activated charcoal can be considered. 

Seizures should be controlled with anti epileptic therapy .Experimental data in mice suggest that 

benzodiazepines  may be more effective than phenobarbital in controlling convulsions . 

Although atropine may be considered to decrease salivation, it is likely to have detrimental effects 

because of the potential to lower the seizure threshold in patients with pyrethroid poisoning. 

The Ivermectin, is found to control salivation in pyrethroid-poisoned rats. 

Methocarbamol, is found to antagonize the motor signs of pyrethroid in animal studies. 

Fipronil ( belongs to the phenylpyrazole chemical family)is of low to medium toxicity to humans. 

fipronil is moderately toxic by ingestion with an oral LD50 of 97 mg/kg in rats and an LD50 of 95 

mg/ kg in mice.It is low to moderate in toxicity by contact with a dermal.by inhalation Fipronil is 

low to moderate in toxicity. 

fipronil poisoning also has no antidote and the Treatment consists in preventing further exposure 

together with supportive and symptomatic measures. rinse the skin with abundant water and soft 

detergents In case of dermal exposure.,  and stomach lavage as well as administration of active 

charcoal administration and laxatives is recommended After accidental ingestion. 

Chlorpyrifos ( an organophosphate insecticide)is classified as being of medium to high toxicity to 

humans. 
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Orally Chlorpyrifos is moderately toxic. The oral LD50 is 60 mg/kg for mice. it ranges from 95 to 

270 mg/ kg for rats. Dermally it is not readily absorbed through human skin. 

 Low toxicity is had for Skin-applied chlorpyrifos based on animal studies.by inhalation Chlorpyrifos 

is considered moderately toxic. 

human studies indicate that following acute oral and dermal exposure, humans may be more 

sensitive to chlorpyrifos compared to rats or dogs, based on plasma ChE inhibition and blurred 

vision. 

In the case of chlorpyrifos poisoning Atropine is the antidote for the acute muscarinic symptoms. It 

is an antagonist of acetylcholine in the muscarinic receptors of the nervous system. Recommended 

atropine dosing (one third i.v. the rest s.c.). 

Pralidoxime (2 to 5 mg/kg i.v.; maybe i.m.) and obidoxime (20 to 100 mg/kg) can reactivate the 

cholinesterase but not later than 24 hours after ingestion, and treatment should not be repeated more 

than once or twice. Both should be administered after atropine. 

• Symptomatic and support measures may be advisable Involve;  

 breathing support .,induced vomit (not later than 2 hours after ingestion; contraindicated if the 

patient is depressed) or stomach lavage, administration of active charcoal or mineral oil After oral 

poisoning.  

rinse the injury with abundant water with alkaline detergent, but without scratching or scrubbing 

after dermal poisoning. Also Treatment of acidosis and spasms. 

Case study : 

Case 1 : N.Gh.  33 years old female patient from Baghdad was admitted into emergency 

department in Baghdad teaching hospital , medical city after suicide attempt ,with decreased level of 

consciousness (DLOC), and ascites , the screening tests show a positive result of organophosphate  

compounds in both urine and blood sample .  

What is the likely diagnosis? 

-Acute cholinergic poisoning caused by organophosphate insecticides poisoning ,this compound is a 

potent acetyl cholinesterase inhibitors . the accumulation of acetyl choline results in classic 
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cholinergic syndrome. The OP compounds also cause an accumulation of free fluids in abdominal 

cavity in some patients that is what we observe in this patient. 

Case 2 : S.H. 56 years old male patients from Baghdad was admitted to Baghdad teaching hospital 

in medical city complaining of tachycardia , tachypnea , decreased level of consciousness , he has a 

history of diabetes mellitus . the results of screening tests in blood and urine samples were as 

following : 

-Drug Screening test was Negative (-ve) in both samples.  

-Trace of Organo Phosphorous compound was Positive (+ve) in both samples.  

- Organo Chlorinated compound was Negative (-ve) in both samples. 

 -Multi drug kit test for ( Benzodiazepines, Amphetamine, Marijuana, Tramadol, Barbiturates , 

Tricyclic Antidepressants, Buprenorphine, Methylenedioxymethamphetamine, Morphine, Opiate) 

was Negative (-ve) in urine sample. 

The mode of exposure for OP compounds was unknown . 

What is the diagnosis? 

-From the signs and symptoms and the results of screening tests ,all indicate organophosphate 

poisoning , the unknown mode of exposure may indicate ingestion of food or drink contaminated 

with OP compound or inhale or contaminated stuff use for prolonged period or acute exposure for 

high dose. 

 

Note: Signs and symptoms of OP poisoning involve:-Muscarinic effects :salivation, lacrimation, 

urinary incontinence, defecation, GI cramps and emesis,  Bronchospasm, Bronchorrhea and 

Bradycardia  -Nicotinic effects include fasciculations, and motor weakness or paralysis. -CNS effects 

include central respiratory depression, altered mental status and seizures. 
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