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ABSTRACT   

In Pakistan, agriculture is the primary livelihood for many people, with livestock rearing being a key component. 

However, ticks, as ectoparasites, pose significant threats to these animals, potentially leading to severe health 

issues or even death. In underdeveloped regions like Pakistan, where proper knowledge and resources are scarce, 

the economic impact of tick infestations is substantial. Farmers commonly rely on acaricides to manage tick 

populations, but these chemical agents are not only costly but also contribute to environmental contamination, 

toxicity, and the development of tick resistance over time. Given these challenges, medicinal plant s are emerging 

as a promising alternative to synthetic acaricides. Species such as Calotropis procera, Ocimum basilicum, Allium 

sativum, Allium cepa, Cannabis sativa, Aegle marmelos, Carapa guianensis, Citrus maxima , and Withania somnifera 

have demonstrated varying degrees of effectiveness in controlling tick populations and reducing the impact of 

tick-borne diseases. 
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INTRODUCTION 
 

 Pakistan is an agricultural country predominantly, accounting for 21% of GDP. Pakistan's population lives in villages, 

works in fields, and depends on livestock over 70% (Mather and Abdullah, 2015). Animals such as goats, camels, cows, and 

buffalos are raised professionally, and 30-35 million people make a living from it. Farmers in tropical and subtropical regions 

have higher losses due to animal parasite disease epidemics (Batool et al., 2019). Ticks, as blood-sucking ectoparasites, pose 

significant harm to livestock and often cause widespread infestations. (Admassu et al., 2015). These ectoparasites, which feed 

on blood, affect mammals, birds and reptiles (Ali et al., 2016). Ticks feed on their hosts' blood, resulting in weight loss, 

decreased meat and milk production, and skin damage (Khan et al., 2022). Ticks provide a substantial health risk to animals 

because they can spread disease, cause miscarriage, and even death (Durrani and Kamal, 2008; Zulfiqar et al., 2012). Ticks 

are zoonotic, which means they can spread diseases between animals and humans (Karim et al., 2017). 

 

Life Cycle of Ticks 

 Ticks live in four stages: eggs, larvae (six legs), nymphs (eight legs), and adults (eight legs) (Blouin et al., 2021). Ticks 

are classified into three categories according to their life cycle (Figure 1): single host, two-host, and three-host ticks 

(Fletcher, 2003). Throughout their post-embryonic life, one-host ticks stay on just one host; adult ticks finally detach from 

their host. In order to complete their life cycle, two-host ticks need two hosts: after feeding, the larvae on one host mature 

into nymphs, which then separate to become adults looking for another host. Ticks with three hosts go through a process 

whereby the larvae molt into nymphs and depart from the host to feed; one particular host is needed for each 

developmental stage (Ali et al., 2013). Ticks use not only their eyes, but also a sensitive hair-like peripheral structure on 

their legs, body, and mouth to aid in their host-seeking activities. Ticks contain olfactory sensors that allow them to locate 

hosts and communicate with one another (Leonovich, 2013; Carr and Salgado, 2019). Ticks also react swiftly to ammonia 

and carbon dioxide, indicating the presence of a host (Auffray et al., 2022).  

 

Tick-borne Diseases 

 Ticks leads to many diseases as shown in (Table 1) 
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Fig. 1: Complete life cycle of 

tick 

 

 

Table 1: Common tick borne diseases their causative agent, symptoms and mode of transmission 

Sr # Disease 

name 

Causative agent  Mode of 

transmission 

Symptoms  References  

1  Lyme 

disease 

Borrelia mayonii Borrelia burgdoferi Skin rash, fever, joint pain https://www.cdc.gov/lyme/index.html. 

 

2 Rocky 

Mountain 

spotted 

fever 

Rickettsia 

rickettsia 

Dermacentor 

variabilis, 

D.andersoni, 

Rhipicephals 

sanguineus 

Headache, rash, nausea, 

muscle pain, vomiting 

abdominal pain fever 

https://www.cdc.gov/rmsf/index.html. 

3 Babesiosis Babesia microti Infected Ixodes 

scapularis  

Sweating, chills, muscle 

aches, fever, hemolytic 

anemia , fatigue  

https://www.cdc.gov/parasites/babesi

osis/index.html. 

4 Anaplasmo

sis 

 

 

Anaplasma  

Phagocytophilum 

Ixodes scapularis and 

I. pacificus 

Nausea, loss of appetite, 

diarrhea, severe 

headache, fever, muscle 

aches 

https://www.cdc.gov/anaplasmosis/in

dex.html. 

5 Ehrlichiosis Ehrlichia 

chaffeensis, 

E.ewingii 

E.muris, 

Amblyomma 

americanum and 

Ixodes scapularis 

Headache, chills, upset 

stomach, fever, nausea, 

rash, muscle aches  

https://www.cdc.gov/ehrlichiosis/inde

x.html. 

 

Application of Acaricides for Tick Control and Identification 

 The chemicals used to kill ticks are known as acaricides. Some of the poisons used against ticks over the last two 

decades include macrocyclic lactones, organophosphates, and pyrethroids (Abbas et al., 2014). Each acaricide behaves 

differently. Some distinct kinds of acaricides are listed below: 

 

a) Metabolic Acaricides 

 Through attacking tick metabolic processes, metabolic acaricides eliminate the ectoparasites.These acaricides inhibit 

or reduce the function of enzymes required for cellular respiration in a variety of metabolic pathways. For example, 3-BrPA 

can inhibit the activity of hexokinase, a glycolytic enzyme, by up to 50%. Similarly, metabolic acaricides can change the 

response time of glycolysis and gluconeogenesis enzymes. They can also harm the mitochondrial respiratory chain, killing 

ticks (Braz et al., 2019). 

https://www.cdc.gov/lyme/index.html
https://www.cdc.gov/rmsf/index.html
https://www.cdc.gov/parasites/babesiosis/index.html
https://www.cdc.gov/parasites/babesiosis/index.html
https://www.cdc.gov/anaplasmosis/index.html
https://www.cdc.gov/anaplasmosis/index.html
https://www.cdc.gov/ehrlichiosis/index.html
https://www.cdc.gov/ehrlichiosis/index.html
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b)  Neurotoxic Acaricides 

 Neurotoxic acaricides are those that cause electrical or chemical reactions in tick neurological systems (Hart, 1986). 

Neurotoxic acaricides target tick neurological systems, causing paralysis and death (Cerqueira et al., 2022). These acaricides 

cause paralysis and increased nervous system activity by blocking the sodium ion channel (Wismer and Means, 2018). 

Pyrethrins, permethrin and pyrethroids are all neurotoxic acaricides (Abbas et al., 2014). 

 

c) Repellent Acaricides 

 Repellent acaricides usually do not kill ticks, but instead prevent them from feeding, hatching, and molting on the 

host. Most repellent acaricides emit a characteristic odor that impairs ticks' olfactory senses, making it difficult for them to 

recognize or cling to their hosts. Certain medications have been shown to repel ticks (Kayaa, 2000). 

 

Effects of Acaricides 

 The usage of these acaricides has various disadvantages, including contaminating our environment and attacking 

non-targeted organisms, which is harmful to human and animal health (Monteiro et al., 2018; Nath et al., 2018). Most tick 

species are resistant to many medications (Abbas et al., 2014). Many farmers in Pakistan claim that certain vital herbs are 

excellent at tick control (Zaman et al., 2012). Ticks are external parasites that can harm animals and people, either directly 

or indirectly. Tick-borne diseases have become a leading cause of economic losses in the global livestock industry, with 

nearly 10% of all ticks capable of transmitting diseases as vectors (Jongejan, Uilenberg, 2004). Ticks are a serious 

impediment to the development of the livestock business because ticks have a severe impact on milk and meat output, 

and Ticks consume the blood of the animal, causing weight loss. They also make animals prone to viral, bacterial and 

fungal, infections (Ahmed et al., 2007). Acaricides are chemicals used to control ticks, however there are numerous issues 

associated with their use. 

 

a) Expansion of Resistance 

 A significant drawback with employing acaricides is that over time, ticks become resistant to the chemicals, making 

them ineffective for control purposes an example of this is observed in Rhipicephalus (Boophilus) microplus, a tick species 

infesting cattle, where resistance against acaricides has been documented (Davey et al., 2006).  

 

b) Chemical Costs 

 Despite their high cost, these pesticides are not widely accessible and might be difficult for farmers to afford them, 

especially those countries that are developing (Dipeolu et al., 1992). 

 

c) Environmental Contamination 

 There is also the problem of environmental toxicity brought by chemical acaricides because their residues 

contaminate the environment (Mulenga et al., 2000; Wellington et al., 2017). 

 

Toxicity to Humans and Animals 

 The substance which is used for combating the acarines affects, in turn, animals and people. Any wrong handling 

during treatment or application of these chemicals also have toxic implications for both (Madzimure et al., 2011).  

 

Meat and Milk Contamination 

 Persistence in the carcase and offal, acaricidal chemical residues may contaminate the meat and milk of the animal. 

People may face a lot of health problems by consuming contaminate meat and milk products infected with bacteria. As it 

has been noted earlier, the process of synthesizing new acaricides is challenging and demanding (Nath et al., 2018). Thus, 

it becomes imperative to come up with some method and strategies that are efficient as well as innovative against these 

ticks. People have been using plants for treatment of various diseases; but in today’s world of modernization, it is 

mandatory to isolate these biologically active compounds to produce good drugs (Abubakar and Haque, 2020). Due to 

many adverse effects of acaricidal medications, it is imperative that an alternative approach for controlling ticks is sought. 

It is because, therefore, the opportunity of using plant extracts as an optimal approach to eliminating ticks and mites as 

well is equally significant as it is efficient not to mention eco-friendly.  

 

The Importance of Medicinal Plants 

 In a historical evaluation of medicinal plants, the article pointed out that, traditional information that has been passed 

over the use of the knowledge of these plants has been through generations of observations and experiences of their 

efficiency in treating various diseases. Allopathic and Ayurvedic treatments as well as traditional practices have been used 

plant parts to cure diseases affecting the lungs, toxicity, skin diseases, stomach disorders and neurological disorders 

(Muthu et al., 2006; Rana et al., 2021). Traditional medicines especially those that use herbs have been considered as 

treatment remedies for various illnesses with the possibility to eradicate diseases like COVID-19. 

 However, previous studies carried out by (Polat et al., 2013) towards the documentation of traditional uses of 

medicinal plants in Solhan; Bingol- Turkey and Malatya- Turkey. Another research done in Nigeria is by (Bhat et al., 1985) 



Complement Altern Med, 2024, xx(x): xxx-xxx. 
 

469 

who undertook a survey on traditional use of plants in Nigeria and ascertained that 24 species of plants were used for 

medical purposes in different regions of Nigeria. A similar knowledge was studied in a little more detail in the Indian 

Himalayan area of Chhota Bhangal western himalaya by uniyal et al 2006 and on the part of terai and central development 

region of Nepal among the tribal population by Joshi and Edington 1990.  

 

Calotropis procera 

 The plant studied is Calotropis procera (figure 2) or more commonly known as aak which belongs to family 

Apocynaceae (Kaur et al., 2021). Calotropis procera is a deciduous plant which is somewhat woody, adolescent and has a 

high germinating growth rate in the semiarid and dry regions of the world without having regular accesses to fertilizer or 

irrigation water (Kaur, Verma, Nagori, and Chadha, 2021). These xerophytes can grow to be of 6m in length and prevalent 

in East Africa as well as Asia according to Witt, Beale, and Van Wilgen, 2018. These plants have opposite as well as 

alternate leaves rulings on the stems. They mostly have bronze colored dusted white sepals which are purple at the tip and 

have white petals which form at the terminal or axillary positions (Abeysinghe and Scharaschkin, 2022).  

 

 

Fig. 2: Calotropis procera 

 

 

Ocimum basilicum 

 Sweet basil is an annual herb that usually reaches a height of about two feet. It is formally known as Ocimum 

basilicum and belongs to the Lamiaceae family (figure 3). it is commonly found in Tropical, subtropical, and arid regions 

(Rubab et al., 2017 ; Egata, 2021) It is grown exclusively in Pakistan's Punjab province. This herbaceous plant throws off a 

powerful scent and grows branches on both sides (Rubab et al., 2017). The abundance of phenolic acid, phenolics, 

flavonoids, many polyphenols, and significant essential oils in the plant confers therapeutic significance. Leaves have been 

used traditionally to treat asthma, fever, and cough. Additionally, it has been shown to be beneficial for menstrual cycle 

abnormalities (Shahrajabian et al., 2020). Oil of this plant has been found very effective against muscle cramps, cold and 

brain fag (Naz et al., 2015) also given as a first aid for snake bite and insect sting (Adam et al., 2019; Nguyen et al., 2022). 

Using plants as a treatment for digestive issues, diarrhea, and dyspepsia is thought to be effective (Nazir et al., 2021; 

Kumar et al., 2022). The main medicinal use for this plant emerges from its anti-inflammatory and anti-cancerous 

properties. In addition to this, it is known as an anti-stress substance (Shahrajabian et al., 2020). 

 

Allium sativum 

 Allium sativum (figure 4) commonly known as Garlic or Lehsan, belong to family Amaryllidaceae, has been 

efficaciously used for tick management (Jagadeeswary et al., 2014). Farmers in Canada, Brazil, India and Pakistan have 

successfully managed tick populations by using Garlic .Potential therapeutic applications with naturally occurring 

compounds in this herb with include, allyl methyl thiosulfnate, diallyl thiosulfnate (allicin), alliin, ajoene, diallyl disulphide, 

methyl allyl thiosulfnate ,diallyl trisulfde and ,deoxyalliin (Aboelhadid et al., 2013). Allicin is believed to be the most 

effective of these substances in reducing tick infestations (Martins et al., 2016). At a dose of 40 mg/mL on ticks, this plant 

demonstrated a highly deadly effect on eggs lying down, egg hatching, and overall larval death. After 96 hours following 

treatment, a 45% solution containing both herbal extracts substantially reduced the amount of ticks in cattle (Nasreen et 

al., 2020). When treated at particular dosages, garlic essential oils generated substantial mortality (90-100%) in 10-day-old 

R. microplus tick larvae (Madzimure- Nyahangare et al., 2011). 
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Fig. 3: Ocimum basilicum 

 

 

 

Fig. 4: Allium sativum 

 

 

Allium cepa 

 Allium cepa (Figure 5) is a single cotyledon bulbous plant that is harvested twice a year and is the most widely farmed 

among allium species. Sulphur compounds in A. cepa are responsible for its distinct taste, odor, eye irritation, and 

therapeutic effects (Brewster 2008). The onion (Allium cepa) belongs to the Amaryllidaceae family and is one of the most 

frequently farmed plants in the genus Allium (Koneru et al., 2016). Allium cepa's phytochemical screening revealed the 

presence of alkaloids, cardiac glycosides, flavonoids tarpenes, and resins (Gazuwa et al. 2013). Allium cepa has 

thiosulphonate and quercetin which has curative benefits (Kumar et al. 2010). A significant result was obtained that Allium 

cepa possess activity against Boophilus annulatus. The study showed that the best in vitro extract of A. cepa was ethanol 

extract of this plant (Sarwar, 2017. At acaricidal activity of methanol and aqueous extracts from the red cultivar of Allium 

cepa on female L. Rhipicephalus (Boophilus) annulatus ticks that were fully fed and engorged were tested in a study. 

Aqueous extract at 400 mg/ml in the red cultivar Allium cepa L. resulted in a tick mortality rate of 66. 66% at the same time 

frame that the mortality rate by cypermethrin was less at 25%. The percent inhibition of oviposition that is 80% resulting 

from the aqueous extract of red cultivar Allium cepa L was higher than that of cypermethrin.  

 

Cannabis sativa 

 Marijuana or hemp or ganja belong to the Cannabaceae family of plants, and has been used in the past to repel 

insects (Johnson et al., 2019). This results probably from the terpenes, ketones, and ester chemical compounds present in 

the leaf glands rendering the variety to possess a foul smell that can scare away insects (Bonini et al. 2018). Raw cannabis 

leaves contains as much as 75per cent volatile compounds like; limonene and pinenes, the last a known insecticides 

(Elzinga et al. 2015). Methyl ketones isolated from C. sativa helps in reducing crop pest (Andre et al. 2016). It is as a result 
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very likely that the combined activity of these compounds could make C. sativa important in controlling livestock 

arthropod pests. Research conducted have shown that the oils which are extracted from the industrial hemp possess 

important anti-tick attributes (Nasreen et al., 2020). In this study cannabis which belongs to Cannabis sativa (figure 6) was 

tested on Rhipicephalus microplus for its efficiency using the following methods; adult immersion and larval packet 

methods. It had a very high lethality score to egg laying, egg hatching and overall larval deaths at a concentration of 40 

mg/mL. A 45% solution of herbal extracts caused a reduction of at least 50% ticks on the body of cattle 96 hours after 

treatment. The study indicates that C. sativa should be investigated further as a supplement or substitute for synthetic 

acaricides due to its the ability to manage R. microplus ticks (Nasreen et al., 2020). 

 

 

Fig. 5: Allium cepa 

 

 

Fig. 6: Cannabis sativa 

 

 

Aegle marmelos 

 Aegle marmelos (Fig. 7) commonly called bilwa or bael is one of the most essential medicinal plants in the ayurveda. 

The only species in the Aegle genus and a part of the Rutaceae family, it is known in English as the ‘stone apple’ 

Aevergreen, slow growing, thorny and erect subtropical tree is native to India, Thailand ,Burma, Ceylon and Indochina 

(Palatty et al., 2013). In this plant, the main phytochemical group found are; steroids, aeglemarmelosine, alkaloids and 

coumarins. Feared species of tick such as H. bispinosa and R. (B.) micro plus belong to this category. In another study done 

for 24 hours, the study showed that 100% mortality of H. bispinosa caused by acaricide and 100% mortality of R. (B.) 

microplus by larvicide (Elango et al 2011).  

Carapa guianensis Aubl. 
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 Carapa guianensis (Fig. 8) of the Meliaceae family and commonly known as andiroba tree. Its origin of the name is 

from the indigenous language, tupi-guarani, of Brazil and it means ‘bitter taste’ (Parveen et al., 2021)). Local people of 

northern Brazil, have incorporated L. leucocephala in their traditional remedies as an antirheumatic, antithermic, 

antibacterial, anti-inflammatory, and repellent for insects using the oil derived from the seeds (Roma et al., 2013). This 

substance also prevents egg laying behavior in the female Boophilus microplus and Anacentor nitens ticks and at the same 

time functions as acaricides (Farias et al., 2007). This paper established that Andiroba seed oil treatment impacts on the 

oocytes morphological and physiological characteristics hence reducing the reproductive potential of female Rhipicephalus 

sanguineus ticks. Several of these changes advantage the survival of tick embryos; thus, the protein, polysaccharide, and 

lipid content of these cells reduces considerably. 

 

 

Fig. 7: Aegle marmelos 

 

 

Fig. 8: Carapa 

guianensis Aubl. 

 

Citrus maxima Burm 
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 Citrus maxima burm (Fig. 9) is also known as Shaddock, Papanus, Pummelo, and Chakotra is a perennial shrub belongs 

to the family Rutaceae. This fruit is consumed in the raw form throughout the length and breadth of India (Louzada et al., 

2021). Different parts of this plant have been shown to possess medicinal properties by several researches done across the 

world. The chemical composition of this plant fruit consists of phenol, saponin, alkaloid, tannin and terpenoids 

(Chanthaphon et al., 2008). 

 

 

Fig. 9: Citrus maxima Burm. 

 

 

Fig. 10: Withania somnifera Dunal 

 

 

Withania somnifera Dunal 

 Withania somnifera Donal (figure 10) is a member of Solanaceae Family. It is one of the most extensively utilized 

medicinal crops in India's late Kharif season, farmed commercially on dry ground. Other common names for this plant are 

Winter Cherry, Punir, Asgandh and Ashwagandha. For centuries .The underground stems and orange-to-red fruit of this 

plant have been used for medicinal purposes (Srivastava et al., 2018). Steroids, alkaloids, salts, flavonoids R. (B.) microplus 

are the chemical constituents. Leaves part of plant used for tick control. 50% egg hatching inhibition of R. (B.) microplus 

occurs within in 15 days (Monika et al., 2014).  

 

Tamarindus indica L. 

 The tamarind tree, also called as Tamarindus indica, (figure 11) is a dicotyledonous plant belonging to the 

Leguminosae family, which is part of the Caesalpiniaceae family. Tamarind trees are distinguished by their tree-like 

morphology, including evergreen leaves with sturdy, malleable branches and remarkable wind resistance (El-Siddig et al., 

2006). Tamarindus indica, a long-lived evergreen hardwood tree found in several nations and regions such as Asia 

(including India), Africa (tropical region), and Egypt, is also used for medicinal purposes (Aly et al., 2022) The tamarind tree 

contains high levels of proteins, carbohydrates, fiber, lipids, and vitamins such as thiamine, niacin, riboflavin, β-carotene 

and ascorbic acid. There were additional minerals such as potassium and calcium, as well as phytochemicals. This plant 

showed 99% acaricidal activity and cause mortality of R. (B.) microplus within 7 days as survey conducted in Thailand (De 

Caluwé et al., 2010). 
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Fig. 11: Tamarindus indica L. 

 

 

Conclusion 

 Ticks, as blood-sucking ectoparasites, present a major threat to livestock in Pakistan, particularly in rural regions where 

agriculture and animal husbandry are vital for livelihoods. These parasites not only cause significant economic losses by 

reducing meat and milk production but also pose serious health risks to both animals and humans by transmitting 

zoonotic diseases. The widespread use of synthetic acaricides to manage tick infestations has led to several challenges, 

including the development of resistance in tick populations, environmental pollution, and toxicity, further complicating the 

issue.Given these drawbacks, there is growing interest in alternative, more sustainable methods for tick control. The use of 

medicinal plants has emerged as a promising approach within integrated pest management strategies, offering an 

effective and environmentally friendly alternative to synthetic acaricides. These natural solutions help reduce dependence 

on chemical treatments while providing a viable option for controlling tick populations. 

 

REFERENCES 
 

Abbas, R. Z., Zaman, M. A., Colwell, D. D., Gilleard, J., and Iqbal, Z. (2014). Acaricide resistance in cattle ticks and approaches 

to its management: the state of play. Veterinary Parasitology, 203(1-2), 6-20. 

Abeysinghe, P. D., and Scharaschkin, T. (2022). Comparative anatomy of two forms of Sri Lankan Calotropis gigantea (L.) R. 

Br.(Family Apocynaceae sl–Subfamily Asclepiadoideae)-Taxonomic implications. 

Aboelhadid, S. M., Kamel, A. A., Arafa, W. M., and Shokier, K. A. (2013). Effect of Allium sativum and Allium cepa oils on 

different stages of Boophilus annulatus. Parasitology Research, 112, 1883-1890. 

Abubakar, A. R., and Haque, M. (2020). Preparation of medicinal plants: Basic extraction and fractionation procedures for 

experimental purposes. Journal of Pharmacy and Bioallied Sciences, 12(1), 1-10. 

Adam, A. A., Ahmed Salma, A., Mohamed Thana, A., Azrag Rasha, A., Mustfa Salma, E., and Hamdi Omer, A. A. (2019). 

Evaluation of repellent activities of the essential oil of Ocimum basilicum against Anopheles mosquito and formulation 

of mosquito repellent cream. Biomedicine Research Clinical Pract, 4(2), 1-5. 

Admassu, B., Yeneneh, H., Shite, A., Haile, B., and Mohammed, S. (2015). Prevalence and identification of major Ixodid tick 

genera of cattle in Dangila district, Awi Zone, North West Ethiopia. Acta Parasitol Globalis, 6, 129-135. 

Ahmed, J., Alp, H., Aksin, M., and Seitzer, U. (2007). Current status of ticks in Asia. Parasitology Research, 101, 159-162. 

Ali, S., Ijaz, M., Durrani, A. Z., Maqbool, A., Ali, M. M., and Mehmood, K. (2016). Epidemiological aspects of bovine tick 

infestation in the river Ravi Region, Lahore. Pakistan Journal of Zoology, 48(2). 

Ali, Z., Maqbool, A., Muhammad, K., Khan, M. S., and Younis, M. (2013). Prevalence of Theileria annulata infected hard ticks 

of cattle and buffalo in Punjab, Pakistan. 

Aly, S. H., El-Hassab, M. A., Elhady, S. S., and Gad, H. A. (2022). Comparative metabolic study of Tamarindus indica L.’s 

various organs based on GC/MS analysis, in silico and in vitro anti-inflammatory and wound healing 

activities. Plants, 12(1), 87. 

Amini, M. H., Ashraf, K., Salim, F., Lim, S. M., Ramasamy, K., Manshoor, N., and Ahmad, W. (2021). Important insights from 

the antimicrobial activity of Calotropis procera. Arabian Journal of Chemistry, 14(7), 103181. 

Andre, C. M., Hausman, J. F., and Guerriero, G. (2016). Cannabis sativa: the plant of the thousand and one 

molecules. Frontiers in Plant Science, 7, 19. 

Auffray, T., Arriaga-Jiménez, A., Taudière, A., Roy, L. J. M., Lapeyre, B., and Roy, L. (2023). Attractant activity of host-related 

chemical blends on the poultry red mite at different spatial scales. Journal of Chemical Ecology, 49(1), 18-35. 

Batool, M., Nasir, S., Rafique, A., Yousaf, I., and Yousaf, M. (2019). Prevalence of tick infestation in farm animals from Punjab, 



Complement Altern Med, 2024, xx(x): xxx-xxx. 
 

475 

Pakistan. Pakistan Veterinary Journal, 39(3). 

Bhat, R. B., Adeloye, A. A., and Etejere, E. O. (1985). Some medicinal plants of Nigeria. J. Econ. Taxon. Bot, 6, 161-165. 

Blouin, J., DeBow, J., Rosenblatt, E., Hines, J., Alexander, C., Gieder, K., and Donovan, T. (2021). Moose habitat selection and 

fitness consequences during two critical winter tick life stages in Vermont, United States. Frontiers in Ecology and 

Evolution, 9, 642276. 

Bonini, S. A., Premoli, M., Tambaro, S., Kumar, A., Maccarinelli, G., Memo, M., and Mastinu, A. (2018). Cannabis sativa: A 

comprehensive ethnopharmacological review of a medicinal plant with a long history. Journal of 

Ethnopharmacology, 227, 300-315. 

Braz, V., Gomes, H., Galina, A., Saramago, L., Braz, G., da Silva Vaz Jr, I., and Moraes, J. (2019). Inhibition of energy 

metabolism by 3-bromopyruvate in the hard tick Rhipicephalus microplus. Comparative Biochemistry and Physiology 

Part C: Toxicology and Pharmacology, 218, 55-61. 

Brewster, J. L. (2008). Onions and other vegetable alliums (Vol. 15). CABI. 

Carr, A. L., and Salgado, V. L. (2019). Ticks home in on body heat: A new understanding of Haller’s organ and repellent 

action. PLoS One, 14(8), e0221659. 

Cerqueira, A. P. M., da Cunha Santos, M., dos Santos Júnior, M. C., and Botura, M. B. (2022). Molecular targets for the 

development of new acaricides against Rhipicephalus microplus: a review. Parasitology, 1-37. 

Chanthaphon, S., Chanthachum, S., and Hongpattarakere, T. (2008). Antimicrobial activities of essential oils and crude 

extracts from tropical Citrus spp. against food-related microorganisms. Songklanakarin Journal of Science and 

Technology, 30. 

Christian, M. (2013). Steroids–chemical constituents of withania Somnifera dunal through tlc and hptlc by monika 

christian. International Research Journal of Chemistry, 2, 10-to. 

Davey, R. B., George, J. E., and Miller, R. J. (2006). Comparison of the reproductive biology between acaricide-resistant and 

acaricide-susceptible Rhipicephalus (Boophilus) microplus (Acari: Ixodidae). Veterinary Parasitology, 139(1-3), 211-220. 

De Caluwé, E., Halamouá, K., and Van Damme, P. (2010). Tamarindus indica L.–A review of traditional uses, phytochemistry 

and pharmacology. Afrika Focus, 23(1), 53-83. 

Dipeolu, O., Mongi, A., Punyua, D., Latif, A., Amoo, O., and Odhiambo, T. R. (1992). Current concepts and approach to 

control of livestock ticks in Africa. Discovery and Innovation, 4(2), 35-44. 

dos Santos Silva, F., Albuquerque, U. P., Júnior, L. M. C., da Silva Lima, A., do Nascimento, A. L. B., and Monteiro, J. M. 

(2014). An ethnopharmacological assessment of the use of plants against parasitic diseases in humans and 

animals. Journal of Ethnopharmacology, 155(2), 1332-1341. 

Durrani, A., and Kamal, N. (2008). Identification of ticks and detection of blood protozoa in friesian cattle by polmerase 

chain reacton test and estimation of blood parameters in district Kasur, Pakistan. Tropical Animal Health and 

Production, 40, 441-447. 

Egata, D. F. (2021). Benefit and use of sweet basil (Ocimum Basilicum L.) in Ethiopia: a review. Journal Nutrition Food Proces, 

4(5), 57-59. 

Elango, G., and Rahuman, A. A. (2011). Evaluation of medicinal plant extracts against ticks and fluke. Parasitology 

Research, 108, 513-519. 

El-Siddig, K. (2006). Tamarind: Tamarindus Indica L (Vol. 1). Crops for the Future. 

Elzinga, S., Fischedick, J., Podkolinski, R., and Raber, J. C. (2015). Cannabinoids and terpenes as chemotaxonomic markers in 

cannabis. National Production Chemistry Research, 3(4), 1-9. 

Farias, M. P. O., Sousa, D. P., Arruda, A. C., Arruda, M. S. P., Wanderley, A. G., Alves, L. C., and Faustino, M. A. G. (2007). 

Eficácia in vitro do óleo da Carapa guianensis Aubl.(andiroba) no controle de Boophilus microplus (Acari: 

Ixodidae). Revista Brasileira de Plantas Medicinais, 9(4), 68-71. 

Fletcher, W. (2003). A Guide to Practical Cattle Tick Control in Southern Africa: Intervet (Pty) Limited. 

Gazuwa, S. Y., Makanjuola, E. R., Jaryum, K. H., Kutshik, J. R., and Mafulul, S. G. (2013). The Phytochemical Composition of 

Allium Cepa/Allium Sativum and the Effects of Their Aqueous Extracts (Cooked and Raw Forms) on the Lipid Profile 

and other Hepatic Biochemical Parameters in Female Albino Wistar Rats. 

Griffiths, G., Trueman, L., Crowther, T., Thomas, B., and Smith, B. (2002). Onions—a global benefit to health. Phytotherapy 

Research: An International Journal Devoted to Pharmacological and Toxicological Evaluation of Natural Product 

Derivatives, 16(7), 603-615. 

Guerra, R. O., do Carmo Neto, J. R., da Silva, P. E. F., Borges, Y. L. L., Franco, P. I. R., Machado, J. R., and da Silva, M. V. (2023). 

Cannabis sativa: A look at protozoa, helminths, insect vectors, and pests. Fitoterapia, 166, 105467. 

Hart, R. J. (1986). Mode of action of agents used against arthropod parasites. Chemotherapy of Parasitic Diseases, 585-601. 

Jagadeeswary, V., Reddy, M. S., and Satyanarayan, K. (2014). Ethno-veterinary practices used by tribals of Chittoor district, 

Andhra Pradesh, India. Indian Journal of Animal Research, 48(3), 251-257. 

Johnson, C. O., Nguyen, M., Roth, G. A., Nichols, E., Alam, T., Abate, D., and Miller, T. R. (2019). Global, regional, and national 

burden of stroke, 1990–2016: a systematic analysis for the Global Burden of Disease Study 2016. The Lancet 

Neurology, 18(5), 439-458. 

Jongejan, F., and Uilenberg, G. (2004). The global importance of ticks. Parasitology, 129(S1), S3-S14. 

Karim, S., Budachetri, K., Mukherjee, N., Williams, J., Kausar, A., Hassan, M. J., and Arijo, A. (2017). A study of ticks and tick-



Complement Altern Med, 2024, xx(x): xxx-xxx. 
 

476 

borne livestock pathogens in Pakistan. PLoS Neglected Tropical Diseases, 11(6), e0005681. 

Kayaa, G. P. (2000). The potential for antitick plants as components of an integrated tick control strategy. Annals of the New 

York Academy of Sciences, 916(1), 576-582. 

Khan, S. S., Ahmed, H., Afzal, M. S., Khan, M. R., Birtles, R. J., and Oliver, J. D. (2022). Epidemiology, distribution and 

identification of ticks on livestock in Pakistan. International Journal of Environmental Research and Public Health, 19(5), 

3024. 

Koneru, M., Sahu, B. D., Kumar, J. M., Kuncha, M., Kadari, A., Kilari, E. K., and Sistla, R. (2016). Fisetin protects liver from binge 

alcohol-induced toxicity by mechanisms including inhibition of matrix metalloproteinases (MMPs) and oxidative 

stress. Journal of Functional Foods, 22, 588-601. 

Kumar, K. S., Bhowmik, D., Chiranjib, B., and Tiwari, P. (2010). Allium cepa: A traditional medicinal herb and its health 

benefits. Journal of Chemical and Pharmaceutical Research, 2(1), 283-291. 

Kumar, R., Saha, P., Lokare, P., Datta, K., Selvakumar, P., and Chourasia, A. (2022). A Systemic Review of Ocimum sanctum 

(Tulsi): Morphological Characteristics, Phytoconstituents and Therapeutic Applications. International Journal for 

Research in Applied Sciences and Biotechnology, 9(2), 221-226. 

Leonovich, S. (2013). The main evolutionary trends in sensory organs and questing behavior of parasitiform ticks and mites 

(Parasitiformes). Parazitologiia, 47(3), 204-211. 

Louzada, E. S., and Ramadugu, C. (2021). Grapefruit: history, use, and breeding. Horttechnology, 31(3), 243-258. 

Madzimure, J., Nyahangare, E. T., Hamudikuwanda, H., Hove, T., Stevenson, P. C., Belmain, S. R., and Mvumi, B. M. (2011). 

Acaricidal efficacy against cattle ticks and acute oral toxicity of Lippia javanica (Burm F.) Spreng. Tropical Animal 

Health and Production, 43, 481-489. 

Martins, N., Petropoulos, S., and Ferreira, I. C. (2016). Chemical composition and bioactive compounds of garlic (Allium 

sativum L.) as affected by pre-and post-harvest conditions: A review. Food Chemistry, 211, 41-50. 

Mather, T., and Abdullah, G. (2015). Building molecular biology capacity for preventing tick-transmitted diseases in 

Pakistan. Pakistan USA Science Technology Coop Program, 11, 15-23. 

Monteiro, V. B., Silva, V. F., Lima, D. B., Guedes, R. N. C., and Gondim Jr, M. G. C. (2018). Pesticides and passive dispersal: 

acaricide‐and starvation‐induced take‐off of the predatory mite Neoseiulus baraki. Pest Management Science, 74(6), 

1272-1278. 

Mulenga, A., Sugimoto, C., and Onuma, M. (2000). Issues in tick vaccine development: identification and characterization of 

potential candidate vaccine antigens. Microbes and Infection, 2(11), 1353-1361. 

Muthu, C., Ayyanar, M., Raja, N., and Ignacimuthu, S. (2006). Medicinal plants used by traditional healers in Kancheepuram 

District of Tamil Nadu, India. Journal of Ethnobiology and Ethnomedicine, 2(1), 1-10. 

Nasreen, N., Niaz, S., Khan, A., Zaman, M. A., Ayaz, S., Naeem, H., and Elgorban, A. M. (2020). The potential of Allium 

sativum and Cannabis sativa extracts for anti-tick activities against Rhipicephalus (Boophilus) microplus. Experimental 

and Applied Acarology, 82, 281-294. 

Nath, S., Mandal, S., Pal, S., Jadhao, S., Ottalwar, N., and Sanyal, P. (2018). Impact and management of acaricide resistance-

pertaining to sustainable control of ticks. International Journal Livestock Researcch, 8, 46. 

Nazir, U., Javaid, S., Awais, H., Bashir, F., and Shahid, M. (2021). 09. Biochemical potential and screening of bioactive 

components of Ocimum basilicum. Pure and Applied Biology (PAB), 10(4), 1004-1013. 

Nguyen, T. K., Le Nguyen, T. N., Nguyen, K., Nguyen, H. V. T., Tran, L. T. T., Ngo, T. X. T., and Tran, M. H. (2022). Machine 

learning-based screening of MCF-7 human breast cancer cells and molecular docking analysis of essential oils from 

Ocimum basilicum against breast cancer. Journal of Molecular Structure, 1268, 133627. 

Palatty, P. L., Haniadka, R., Valder, B., Arora, R., and Baliga, M. S. (2013). Ginger in the prevention of nausea and vomiting: a 

review. Critical Reviews in Food Science and Nutrition, 53(7), 659-669. 

Polat, R., Cakilcioglu, U., and Satıl, F. (2013). Traditional uses of medicinal plants in Solhan (Bingöl—Turkey). Journal of 

Ethnopharmacology, 148(3), 951-963. 

Rana, D., Bhatt, A., Lal, B., Parkash, O., Kumar, A., and Uniyal, S. K. (2021). Use of medicinal plants for treating different 

ailments by the indigenous people of Churah subdivision of district Chamba, Himachal Pradesh, India. Environment, 

Development and Sustainability, 23, 1162-1241. 

Roma, G. C., Mathias, M. I. C., De Faria, A. U., De Oliveira, P. R., Furquim, K. C. S., and Bechara, G. H. (2013). Morphological 

and cytochemical changes in synganglion of Rhipicephalus sanguineus (Latreille, 1806)(Acari: Ixodidae) female ticks 

from exposure of andiroba oil (Carapa guianensis). Microscopy Research and Technique, 76(7), 687-696. 

Rubab, S., Hussain, I., Khan, B. A., Unar, A. A., Abbas, K. A., Khichi, Z. H., and Khan, H. (2017). Biomedical Description of 

Ocimum basilicum L. Journal of Islamic International Medical College (JIIMC), 12(1), 59-67. 

Sarwar, M. (2017). Status of argasid (soft) ticks (Acari: Parasitiformes: Argasidae) in relation to transmission of human 

pathogens. International Journal Vaccines Vaccin, 4(00089), 10.15406. 

Shahrajabian, M. H., Sun, W., and Cheng, Q. (2020). Chemical components and pharmacological benefits of Basil (Ocimum 

basilicum): A review. International Journal of Food Properties, 23(1), 1961-1970. 

Srivastava, A., Gupta, A. K., Shanker, K., Gupta, M. M., Mishra, R., and Lal, R. K. (2018). Genetic variability, associations, and 

path analysis of chemical and morphological traits in Indian ginseng [Withania somnifera (L.) Dunal] for selection of 

higher yielding genotypes. Journal of Ginseng Research, 42(2), 158-164. 



Complement Altern Med, 2024, xx(x): xxx-xxx. 
 

477 

Wellington, K. W., Leboho, T., Sakong, B. M., Adenubi, O. T., Eloff, J. N., and Fouche, G. (2017). Further studies on South 

African plants: Acaricidal activity of organic plant extracts against Rhipicephalus (Boophilus) microplus (Acari: 

Ixodidae). Veterinary Parasitology, 234, 10-12. 

Wismer, T., and Means, C. (2018). Toxicology of newer insecticides in small animals. Veterinary Clinics: Small Animal 

Practice, 48(6), 1013-1026. 

Zaman, M. A., Iqbal, Z., Abbas, R. Z., Khan, M. N., Muhammad, G., Younus, M., and Ahmed, S. (2012). In vitro and in vivo 

acaricidal activity of a herbal extract. Veterinary Parasitology, 186(3-4), 431-436. 

Zulfiqar, S., Shahnawaz, S., Ali, M., Bhutta, A. M., Iqbal, S., Hayat, S., and Saeed, A. (2012). Detection of Babesia bovis in 

blood samples and its effect on the hematological and serum biochemical profile in large ruminants from Southern 

Punjab. Asian Pacific Journal of Tropical Biomedicine, 2(2), 104-108 


