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Rats are huge rodents that are a major nuisance Truman, Bennet, and Butts, 1982. They contaminate grain, 

wreak havoc on food processing and storage facilities, and may bite sleeping children and adults. Rats 

have caused more human death, suffering, and economic hardship than any other vertebrate pest during 

the course of history. Rats are recognized carriers of insect’s lice, fleas, and mites that transmit plague 

and murine typhus, and as such they contributed to the fourteenth-century plague epidemics that killed an 

estimated 25 million people. Rats may also spread Wails disease, or leptospirosis; food infected with rat 

faces can cause trichinosis and severe food poisoning. Rats may also be infected with pathogens that 

cause typhoid, dysentery, and rabies [1]–[3]. 

Rats 

Rats dwell in well-protected regions and build nests out of chewed or split into little pieces soft material. 

Nests may be found in the earth or twisted in tree branches, garbage dumps, or mounds of waste. Nests 

may be discovered inside in wall voids, under flooring near to the ground, and in undisturbed trash or 

stored goods. Rats have weak eyesight but good hearing, smell, and touch capabilities. Rats need water 

to thrive and may squeeze through holes as tiny as a quarter. The Norwegian rat also known as the house 

rat, brown rat, wharf rat, sewer rat, or water rat weighs between 10 and 17 ounces and measures 31.2 to 

49 cm from tip of snout to tip of tail. These rats have a big, hefty body and a blunt nose. The tail is lighter 

in colour beneath than that of the head and body combined. Their ears are tiny and close together, and 

they look to be partially buried in fur. Norwegian rat hair is coarse and red-brown to gray-brown in colour. 

Norway rats are widespread and capable of displacing other species. They prefer to travel on level surfaces 

rather than climbing, but may climb pipes, cables, and rough walls if required. They prefer carbohydrate 

and protein-rich foods, but will consume practically anything, even their own young. 

The roof rat also known as the black rat, ship rat, or gray-bellied rat weighs 8 to 12 ounces and is 34.9 to 

45.1 cm in length tip of nose to tip of tail. These rats have a thin physique and a pointed snout. The tail is 

longer and more evenly coloured than the head and body combined. Their ears are huge and conspicuous, 

protruding from their fur. Roof rat hair is black to slate-gray or tawny on top and graywhite on the bottom, 

or tawny on top and white to lemon on the belly. These rats are often seen at seaports. They are adept 

climbers and typically construct nests in tree holes, underground tunnels, within buildings, and under 

waste heaps. Roof rats love seeds, fresh vegetables or fruits, potatoes, wheat, maize, and similar things. 

They, like Norwegian rats, will consume almost anything to live [4]–[6]. 

Mice 

Numerous mouse species, including field mice and house mice, are capable of invading houses and other 

buildings. The most common species is the house mouse, Mus musculus Truman, Bennet, and Butts, 

1982. House mice are much smaller than rats, weighing between 0.5 and 0.75 ounces and about 15.2 to 

19.1 centimetres in length tip of nose to tip of tail. The heads and bodies of house mice are little. Their 

tails are the same length as their heads and body combined. Their ears are prominent and seem enormous 

in comparison to their physical size. Its fur is smooth and a light grey hue. House mice may penetrate 

buildings via dimes-sized openings. 
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House mice have a high sense of smell, touch, and hearing, as well as the ability to run, leap, and swim. 

Their nests may be constructed from any soft material. House mice are sometimes encountered in big 

colonies where many females raise their young communally. They love human foods and will consume 

grains, nuts, fruit, vegetables, and, in particular, sweet beverages. House mice, unlike rats, do not need a 

supply of free water to exist and may get all of the water they require straight from their diet. Mice may 

transfer illnesses to people and serve as a vector for diseases such as rat-bite fever and Weils sickness. 

Also, their droppings may include germs that cause food illness. House mice may also contain fleas that 

spread murine typhus and mites that spread rickettsia pox. 

Another illness spread by infected rodents by urine, droppings, or saliva is hantavirus pulmonary 

syndrome HPS Centers for Disease Control and Prevention, 2005. Inhaling aerosolized virus may cause 

humans to get the sickness. HPS was originally diagnosed in 1993 and has subsequently spread across 

the United States. While uncommon, HPS has the potential to be lethal. The major technique for avoiding 

hantavirus infection is rodent control in and around the house. In the United States, the principal reservoir 

of the hantavirus that causes HPS is the deer mouse, Peromyscus maniculatus. 

Birds 

Numerous birds may be found in cities Truman, Bennet, and Butts, 1982. Pigeons Columba livia, 

European starlings Sturnus vulgaris, and English house sparrows Passer domesticus are typical sightings 

in parks, along sidewalks, and at backyard feeders. Most people are unaware that birds are related with 

various human illnesses and that the parasites they carry may irritate or bite persons and play a role in 

food contamination. Since birds carry various dangerous illnesses, their intimate connection with humans 

poses possible epidemiological issues. Pigeon ornithosis is one of the most well-known illnesses 

psittacosis in parrotlike birds. This illness, which is comparable to viral pneumonia, is transferred to 

humans by infected droppings or respiratory droplets and may infect up to 75% of pigeons in a particular 

region without being identified.  

Numerous bird species, including pigeons, have been identified as reservoirs for encephalitides. These 

nervous system infections, which include West Nile virus, equine encephalitis, and St. Louis encephalitis, 

are transmitted to humans by bird-biting mosquitos. More recently, avian flu outbreaks in Asia have 

drawn attention to the potential for disease transmission by both free-living birds and farmed poultry. The 

faeces of pigeons and European starlings has been linked to systemic fungal infections such as 

histoplasmosis Histoplasma capsulatum and cryptococcosis Cryptococcus neoformans [5]–[7]. Pigeons 

have also been shown to host Salmonella typhimurium, which causes food poisoning, and Toxoplasma 

gondii, a protozoan that causes toxoplasmosis and may be found in people. Newcastle disease, 

aspergillosis, pseudotuberculosis, pigeon coccidiosis, swine erysipelas, and trichomoniasis are among the 

diseases transmitted by birds that are of less relevance to humans. 

Pesticides 

Pesticides are an important part of pest management. They are sprayed on crops and along residential 

streets, poured into gardens, squirted along baseboards and in basements, and infused into bed nets. 

Approximately 900 active compounds are commercially available and are incorporated into over 35,000 

commercial goods. According to the EPA 2005a, over 1 billion pounds of pesticides were sprayed in the 

United States in 1999, and over 5.6 billion pounds were applied globally. It is typical for an active 

pesticide to come in a variety of formulations, such as a spray, a wettable powder, and a liquid concentrate, 

each of which may be made in a variety of strengths. Pesticides are often categorised based on the kind 

of pest they manage. Insecticides, for example, control insects, chemicals control plants, fungicides 

control fungus, and so on. Box 20.2 depicts numerous pesticide classifications. Esticides may also be 

categorised based on their chemical structure. While numerous chemical classes have some effect on 

insects or other pests, four classes account for the majority of pesticides in use: organophosphates, 

carbamates, organochlorines, and pyrethroids. Biopesticides are a fifth major group, distinguished not so 

much by chemical structure as by provenance. 
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Organophosphates were invented in the early 1800s, but their effects on insects, which are identical to 

those on people, were not recognised until 1932. These insecticides are toxic to the neurological system. 

They work by phosphorylating and thereby inactivating molecules of kinase, the enzyme responsible for 

regulating the neurotransmitter acetylcholine. Since many species, from insects to people, employ this 

neurotransmitter, many are potentially vulnerable to the effects of organophosphates. In reality, several 

of the most dangerous organophosphates have been utilised as nerve gases, with Sarin being one among 

them and others, 1997. Chlorpyrifos, diazinon, malathion, parathion, are some common 

organophosphates. Organophosphates have varying degrees of toxicity and are often not retained by the 

environment. 

Carbamates work in the same way as organophosphates do, by interacting to and inactivating 

acetylcholinesterase. Carbamates, on the other hand, have a lesser affinity for acetylcholinesterase than 

organophosphates, which lessens their toxicity in humans. In homes, gardens, and agriculture, carbamate 

insecticides are commonly employed. Aldicarb, carbaryl, and methomyl are a few examples. Carbamates 

are similarly non-persistent in nature. In the past, organochlorine pesticides were widely utilised. 

Nevertheless, with increased knowledge of their function as persistent organic pollutants that remain for 

many years, bioaccumulate, and may affect ecosystems and human health several of them, including 

DDT, aldrin, dieldrin, chlordane, and heptachlor, have been phased out of usage a variety of pests, while 

each active component is rather unique to its target bug s. There are fungi that manage certain weeds, and 

others that kill specific insects. Bacillus thuringiensis subspecies and strains are the most extensively 

utilised microbial insecticides. Each strain of this bacteria creates a unique combination of proteins, many 

of which are harmful to one or a few closely related species of insect larvae [5], [8], [9]. 

Plant-incorporated-protectants (PIPs) are pesticidal chemicals produced by plants from genetic material 

given to the plant. Scientists, for example, may insert the gene for the Bt pesticidal protein into a plants 

genetic code, allowing the plant to produce the chemical that kills the pest. The EPA regulates the protein 

and its genetic material, but not the plant itself. Biochemical pesticides are naturally occurring compounds 

that use nontoxic ways to control pests. Conventional insecticides, on the other hand, are usually synthetic 

compounds that kill or inactivate the bug. Biochemical pesticides include compounds that interfere with 

mating, such as insect sex pheromones, as well as fragrant plant extracts that lure insect pests to traps. 

Commercial pesticide usage is more strictly controlled. It is often performed by private organisations, 

which may range from tiny local businesses to massive national franchises. These enterprises must be 

registered with the relevant state agency, usually the state department of agriculture or the state 

department of environmental protection. They must have licenced applicators on staff and provide 

evidence of liability insurance in the event of a misapplication. Most specialise in a certain sort of pest 

treatment, such as architectural or grass and ornamental pest control. Eighty percent of US families use 

pesticides in and around their houses more than once a year. Several herbicides used indoors are 

semivolatile. Semivolatile pesticides may evaporate off treated surfaces and disperse in and on targeted 

and nontargeted surfaces and objects after application.  

This raises concerns regarding exposures since U.S. residents, including youngsters, may spend up to 

90% of their time inside, within or near treated areas Savage and others, 1981. Pesticides may reach 

children via many channels and media in pesticide-treated households. Children are especially vulnerable 

to the impacts of pesticides due to their intrinsic biological vulnerabilities and unique behaviours that 

vary from those of adults. Several studies have shown that pesticides may remain in the house for lengthy 

periods of time. They may also build on surfaces that are hazardous to youngsters. Plush toys, which little 

children often hold and sleep with, may function as pesticide sinks in the house. Farmworkers and other 

high-risk jobs are similarly at danger of occupational exposure. Employees who work directly with 

pesticides, such as mixers and loaders, are the most vulnerable, followed by those who apply pesticides 

in agricultural or commercial settings. Lastly, farmworkers who enter pesticide-treated fields to do 

permitted chores such as weeding, irrigating, or harvesting crops are at danger. 

 



 International Journal of Innovative Research in Engineering and Management (IJIREM) 

 

Innovative Research Publication   188 

 
 

Pesticide Toxicity 

Pesticides are quite dangerous. This is a desirable trait that is responsible for pesticides capacity to destroy 

undesired organisms. Pesticide poisoning, on the other hand, may damage people, making it a public 

health concern. Pesticide harm to unexpected species, and hence whole ecosystems, is a severe worry in 

certain cases. According to the EPA, between 10,000 and 20,000 medically treated pesticide poisonings 

occur in the United States each year, including suicides, attempted suicides, and accidental poisonings 

Blondell, 1997. In 1983, the fatality rate from inadvertent acute pesticide poisoning was calculated to be 

2.7 per 10 million in males and 0.5 in women in the United States Keifer, Wesseling, and McConnell, 

2005. 

Acute toxicity is most often linked with organophosphates and carbamates. These drugs inhibit 

acetylcholinesterase activity in peripheral nerves and the central nervous system. Poisoning begins with 

headache, hypersecretion, muscular twitching, nausea, and diarrhoea. The acronym SLUDGE is for 

Salivation, Lacrimation, Urination, Diarrhea, GI upset, and Pulmonary Edema, whereas DUMBELS 

stands for Diarrhea, Urination, Miosis, Bronchospasm, Emesis, Lacrimation, and Salivation. Poisoning 

that is more severe might cause respiratory depression, loss of consciousness, and death. Surviving 

victims may acquire weakness or paralysis of the arms and legs, a condition known as organophosphate-

induced delayed neuropathy OPIDN, or they may develop an intermediate phase marked by respiratory 

depression and muscle weakness. 

Chronic toxicity is also becoming more of a worry as epidemiological and toxicological data mounts. A 

review of epidemiological evidence shows that pesticide exposure is linked to an increased risk of several 

cancers, including non-lymphoma Hodgkins relative risk 2, leukaemia relative risk 1.5, multiple myeloma 

an excess risk exists, but the specific exposure link is weak, soft-tissue sarcoma inconsistent patterns have 

been observed, colon cancer relative risk 1.5, pancreatic cancer increased risk found in some. 
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