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Popular Article  

Potential of plant-derived products to control 

arthropods in animals 

 

Introduction: 

Synthetic pesticides are becoming particularly troublesome in the treatment of 

veterinary pests. Pest resistance, product residues, active ingredient removal, 

undesirable environmental persistence, and unacceptable threats to non-target species 

are just a few of the issues that are driving research into alternative approaches. One 

strategy makes use of plant-derived products' repellent, harmful, or bioactive properties. 

These products are appealing as pesticide candidates because of their low mammalian 

toxicity, short environmental persistence, and, in many cases, complex chemistries that 

should restrict pest resistance growth (Miresmailli et al., 2006).The article focuses on 

the pesticidal, developmental and repellent potential of plant-derived products and their 

emerging and future potential in treatment and prevention of veterinary ecto-parasitoses. 

Pesticidal potential: 

In modern pest control, many pesticides based on plant-derived products are 

already available, and in some cases widely used (Isman, 2006; George et al., 2008). 

The pesticidal potential of pyrethrum was apparently recognized in the 17th Century, 

though verification is reported to have occurred later in 1840 (Katsuda, 2012).  

Abstract 
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Use of pyrethrum to treat pests of veterinary significance greatly pre-dates the advent of synthetic 

‘second generation’ pesticides (Casida, 1980), to which pyrethroids belong. Pyrethrum is still widely 

used today, with its primary application to veterinary pest control being in the treatment of premise 

pests such as cockroaches and flies, which can act as disease vectors. Neem seed extract is known to 

display activity to a vast range of pest invertebrates (Singh et al., 1999), including against a multitude 

of pests of veterinary significance (Mulla and Su, 1999; Schmahl et al., 2010). 

Many neem-based commercial products are available which are typical examples resulting from 

the prior research (Schmahl et al., 2010), which are used against a range of veterinary pests including 

dust mites, ticks, ectoparasitic mites (including D. gallinae) and scabies mites (Sarcoptes scabiei). 

Such products are reported to be highly efficacious and more effective against D. gallinae than the 

synthetic organophosphate phoxim (Abdel-Ghaffar et al., 2009). Studies in livestock have now 

confirmed in vivo tick potential (Kiss et al., 2012), with topical application proving successful in cattle 

(Benavides et al., 2001; Srivastava et al., 2008) and oral administration in lambs suggesting future 

potential for administration in feed (Landau et al., 2009). The seed extract had the highest acaricidal 

impact in cattle trials, with a substantial reduction in egg laying ability in ticks that survived care. In 

comparison to the synthetic pyrethroid, cypremethrin, neem seed extract was found to be comparable 

in terms of reducing oviposition, despite having a longer period to knockdown (Srivastava et al., 2008). 

Oral administration to lambs was found not to result in lethality to Dermacentor vairiabilis ticks, 

though based on a significant reduction in tick weight the authors concluded that the presence of 

azadirachtin in the host’s blood interfered with tick feeding (Landau et al., 2009). Essential oils have 

piqued the interest of scientists looking for novel and natural alternatives to synthetic pesticides in a 

variety of fields, including agriculture, veterinary medicine, and apiculture, due to their high chemical 

diversity and thus potential for bioactivity (Isman, 2006; George et al., 2008). George et al. (2008) 

reviewed the potential of both essential oils and extracts to a range of ectoparasites of veterinary 

significance, citing examples of their use against pests of livestock, poultry and domestic animals. In a 

study employing extracts from indigenous Indian plants, Zahir et al. (2009) similarly showed that 

products could be of use in targeting multiple ectoparasites of veterinary and medical significance, in 

this case Rhipicephalus microplus ticks and the larvae of Anopheles subpictus and Culex 

tritaeniorhynchus. There were also cases of ectoparasitic mites infesting honeybees, as well as the 

active use of some commercial plant-based products to target fleas, ticks, and mange mites in cats and 

dogs (George et al., 2008). 
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Repellent potential 

Essential oils and their bioactive constituents are often the subject of studies looking into plant-

derived repellents, owing to their high volatility, which lends itself well to such research. Several plant-

derived products are now commonly used as insect repellents, despite the fact that they need 

reapplication on a regular basis. Neem-based preparations have been found to offer protection from 

mosquito species for a period of 2-4 hours but with reduced efficacy at a rate of 2 g/person 

(Bracmachari, 2004). In contrast, 100% DEET (N,N-Diethyl-meta-toluamide) may provide reliable 

protection for 10 hrs or more, depending upon the formulation used and environmental variables 

experienced post-application. DEET may not be readily accessible to inhabitants of poorer 

communities, however, and in these instances identifying locally available plants with repellent 

properties against a range of mosquito species has obvious advantages (Dekker et al., 2011). The US 

Environmental Protection Agency has registered citronella, lemon and eucalyptus essential oils as 

insect repellent ingredients for topical use (Nerio et al., 2010). Many more examples of the use of 

essential oils and their chemical constituents as repellents against mosquitoes are provided in recent 

reviews by Maia and Moore (2011) and Nerio et al. (2010). In the latter work examples are also 

provided for numerous other pest orders of veterinary, medical and agricultural interest, particularly 

beetles. Most work on plant-derived products as repellents for pests of veterinary significance has 

centred on ticks, often with encouraging results (Bissinger and Roe, 2010). The livestock brown ear 

tick, Rhipicephalus appendiculatus, for example, was repelled just as effectively by Gynandropsis 

gyandra essential oil at high dose as by DEET when tested using the tick climbing assay (Lwande et 

al., 1999). 

Emerging and future potential 

There is a long list of potentially pesticidal plant-derived products on the market, and it will 

continue to expand in the future. However, there are many avenues that need to be explored further in 

order to fully exploit the potential of these products, especially in terms of their modes of action, active 

ingredients, and metabolic pathways. With a better understanding of detoxification processes and the 

enzymes involved, it would be possible to take a more targeted approach to the use of plant-derived 

products, opening up new possibilities. The ability for plant-derived products to be used as synergists 

or co-administered substances, rather than directly as toxic compounds, is a significant future potential. 

In this case, the inhibition of detoxification enzymes is the most interesting activity. 

Conclusions 

Plant-derived products tend to have a lot of potential for veterinary pest control. Several plant-

derived products are already commonly used for this purpose, with the efficacy of pyrethrum and neem 

http://www.thescienceworld.net/


The Science World a Monthly e- Magazine, May, 2022; 2(5), 807-811 

Anjum et al  

   

 

810 
Offícíal Websíte: www.thescíenceworld.net 

 

products in particular well supported by a history of successful use against a variety of pests in a variety 

of industries. More "novel" plant-derived products, such as essential oils and their various chemical 

components, may hold similar promise to more developed products in the ongoing quest for 

alternatives to synthetic active ingredients, and have been shown to target pests in a variety of ways. 

For several of these items, further research is required to validate effectiveness, protection, and modes 

of action, as well as to resolve limitations like minimal residual activity, which can be addressed with 

advancements in fields like slow-release technology. Molecular research focused on identifying targets 

and detoxification pathways/enzymes could greatly aid in ensuring product protection and efficacy, 

enabling plant-derived products with novel arthropod-specific modes of action to be prioritized over 

those with more general activity that target similar pathways to existing synthetics. 
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