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ABSTRACT 
 

Aim: To determine the acaricidal activities of some solvent extracts (chloroform, methanol and n-
hexane) and crude extracts of Hyptis suaveolens and Ocimum sanctum against African dog tick 
(Rhipicephalus sanguinneus).  
Study Design: The study design involves a 24 h LC50 dose-mortality static non-renewal bioassay. 
Place and Duration of Study: The study was carried out at Rohi Biotechnology Toxicity 
Laboratory, Port-Harcourt, Rivers State Nigeria, between August and November 2014. 
Methodology: The solvent extracts were assessed against the ticks at varying concentrations in a 
2-phased rapid and final screening test. 
Results: All extracts showed moderate activities during the bioassay, except the crude extract 
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which was not active beyond the rapid screening phase (i.e. LC100>500 ppm). The chloroform, 
methanol and n-hexane extracts of H. suaveolens induced LC50 values of 175.00, 81.25 and 
225.00 ppm respectively. On the other hand O. sanctum induced mortalities of 200.00, 137.50 and 
287.50 ppm for chloroform, methanol and n-hexane extracts respectively. Meanwhile, the positive 
control was lethal at 1ppm, while the tick survived in the negative control.  
Conclusion: The result demonstrates that solvent extracts of H. suaveolens and O. sanctum can 
be used as acaricides for the control of dog tick. 
 

 

Keywords: Acaricide; solvent extracts; tick; Hyptis suaveolens; Ocimum sanctum. 
 

1. INTRODUCTION 
 

In the recent years, the use of synthetic 
pesticides has attracted global attention due to 
its toxic impacts on the applied organisms and 
the environment at large. Notwithstanding, the 
active sites of the attack by the pesticides 
depend on the type of pesticides under use. Due 
to the environmental effects and high cost of 
synthetic pesticides to indigent disease endemic 
areas [1], the application of plant-derived 
pesticides have attracted the attentions of 
ecotoxicology and parasitology researchers. In 
Africa, some plants have been reported for their 
therapeutic applications as pesticides against a 
variety of animal vectors and parasites. Some 
plants have found applications as curative agents 
due to the diverse phytochemicals they produce. 
Both H. suaveolens and Ocimum sanctum vital 
therapeutic components with diverse 
applications. For instance, Ocimum species has 
been widely reported to possess repellent 
properties against mosquito [2] and lymphatic 
filariasis [3]. H. suaveolens have also been 
reported to contain diverse metabolites which 
have found application as antimicrobial, anti-
diarrhoeal, anti-inflammatory, anthelmintic, anti-
diabetic, anticancerous, wound-healing and 
insecticidal agents [4]. 
 

In many part many parts of the world, several 
people domesticate dogs (Cannis species) and 
use them as pets, for food and security. 
Parasites such as Rhipicephalus sanguineus 
(dog tick), are obligate haematophagous external 
parasites of some domestic and wild animals; 
which cause discomfort on infected hosts [5]. 
Tick infestation often results to loss of appetite by 
the dog and results to death in cases of poor and 
inappropriate treatment. Generally, ticks rank 
second to mosquito amongst parasites of 
infectious diseases [6,7]. It has been estimated, 
in literature that 80% of 1.2 million domestic tick-
prone animals are at risk of contracting tick-
borne diseases, thereby causing a global annual 
loss of about US$ 7000 million [6]. For instance, 
literature exist by several authors which reported 

the incidence of tick-borne diseases for cattle 
with 7.6% infestation rate, 55.4% for goats and 
13.2% for pigs [8-10]. 
 

R. sanguineus are controlled by physical and 
chemical methods and to a lesser extent by 
biological control. The physical approach 
involves hand picking of the tick from the skin of 
the infected animal. Chemical approach involves 
the use pesticides that contain chemicals in the 
eradication of the R. sanguineus. Some of the 
common chemical pesticides used for the control 
of tick in general are delta methrin and amitraz 
[5,11,12]. The constant use of chemical 
acaricides could lead to environmental 
contamination, food toxicity, etc. Hence, the use 
of plant extracts for the eradication of R. 
sanguineus has gained prominence over 
physical and chemical methods. Some of the 
plants species that have been reported to have 
acaricidal potentials include Annonas quamosa, 
Centella asiatica, Gloriosa superba, Mukiamader 
aspatensis, Pergularia daemia, Phyllanthusem 
blicaagainst adult cattle tick (Haemaphysalis 
bispinosa) [6]. Fernandes and Freitas, [13] also 
reported the acaricidal activity of Copaifera 
reticulate against R. microplus larva. Basedon 
the prospects of using plant-derived extracts for 
the control of parasitic vectors, the acaricidal 
potentials of H. suaveolens and O. sanctum from 
Nigeria is hereby evaluated. 
 

2. MATERIALS AND METHODS 
 

2.1 Collection of Plant Materials 
 

The leaf of H. Suaveolens and O. Sanctum were 
collected from, Igarra, Edo State, Nigeria in 
August 2014. The taxonomic identification of 
both plants was carried out identification keys as 
described by Ogunkunle [14]. 
 

2.2 Plant Extraction/ Phytochemical 
Analysis 

 
The leaves were shade-dried for 7 days at 
ambient environmental temperatures (31±2ºC). 
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The dried leaves were powdered using domestic 
electrical blender and the powdered leaves    
(400 g) were macerated for 72 h in n-hexane 
(700 ml, Fisher Scientific international Company), 
chloroform (700 ml, BHD Chemical Ltd. Poole 
England) and methanol (700 ml, BHD Chemical 
Ltd. Poole England); meanwhile for the crude 
extraction, the juice of the fresh leaves of both 
plants were used. The active ingredients in the 
filtrates were respectively extracted in a rotary 
evaporator (60ºC), leaving no trace of solvent. 
The residue obtained was stored at 4ºC until it 
was ready for use. Phytochemical screenings of 
the plants were carried out following standard 
protocols [15]. 
 

2.3 Parasite Collection  
 

The attached adults of R. sanguinneus were 
collected from the ears and foot of the dog. The 
parasites were identified using identification keys 
as described by Dantas-Torres [16]. 
 

2.4 Experimental Setup 
 

The applied experimental setup of this 
investigation to verify the acaricidal activity of 
different solvent plant extracts against adult of R. 
sanguinneus was developed following standard 
protocol [17,18], with slight modifications 
incorporating rapid and final screening as 
described by several authors [19-21]. The 
bioassay was set up with different concentrations 
of the extracts impregnated with series of 
prepared filter paper envelopes (Whatman filter 
paper No. 1), inoculated with a minimum of ten 
ticks.  
 

The treated envelopes inoculated with adult ticks 
was tagged and sealed with metallic clip in order 
to prevent escape. The envelopes were 
incubated at laboratory conditions (28-30ºC and 
80–90% relative Humidity for 24 h), as described 
by Begavan et al. [6]. The envelopes were 
opened sequel to the incubation period (24 h), 

and the mortality rates (%), were recorded. The 
positive control was impregnated with Zimitraz 
12.5% (Zampharm Limited, London-England), 
while the negative control was set up with distill 
water. 
 

2.5 Rapid Screening and Final Screening 
 

The rapid screening was set up with their 
respective replicates at concentrations of 1000 
and 500 ppm of the extracts. Furthermore, only 
extracts active at 500 ppm (i.e. extracts with an 
LC100 of 500 ppm within 24 h), were sanctioned 
for the final screening. 
 

2.6 Statistical Analysis  
 

The mean mortality and standard deviation of 
data from the bioassay were calculated, after 
which they were further subjected to 
concentration-mortality curve using statistical 
analysis (Microsoft Excel, 2013 version, with 5% 
error), to estimate the median lethal 
concentration.  
 

3. RESULTS 
 

The phytochemical screening and general 
acaricidal activities of different solvent extracts 
(chloroform, methanol and n-hexane), of H. 
suaveolens and O. sanctum is presented in 
Tables 1-3 and Fig. 1. The result of the 
phytochemical analysis indicated higher amount 
of phenol in all extracts of H. suaveolens 
compared to O. sanctum. On the other hand, 
higher amount of flavonoid was found in extracts 
of O. sanctum compared to H. suaveolens. 
Tannins and steroids were absent in all extracts 
of O. sanctum. Solvents extracts of H. 
suaveolens witnessed higher amount of steroids 
compared to tannins. On the other hand, tannins 
and steroids were absent in the extracts of O. 
sanctum, as well as alkaloids and saponins in all 
extracts of the plant. 

 

Table 1. Phytochemical analysis of various leaf solvent extracts of the plants 
 

Plants Extracting 
medium  

Phytochemicals 
Phenol Alkaloid Tannin Steroid Saponin Flavonoid 

H. Suaveolens  chloroform ++ - + ++ - + 
methanol ++ - + ++ - + 
n-hexane ++ - + ++ - + 
crude extract ++ - + + - + 

O. Sanctum chloroform + - - - - ++ 
methanol + - - - - ++ 
n-hexane + - - - - ++ 
crude extract + - - - - ++ 

++: present in abundance; +: present; -: absent 
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Table 2. Rapid screening results 
 
Plants Extracting medium  % Mortality ± SD 

1000 ppm 500 ppm 
H. Suaveolens  chloroform 100±0.000 100±0.000 

methanol 100±0.000 100±0.000 
n-hexane 100±0.000 100±0.000 
Crude extract 100±0.000 83±1.314 

O. Sanctum chloroform 100±0.000 100±0.000 
Methanol 100±0.000 100±0.000 
n-hexane 100±0.000 100±0.000 
crude extract 100±0.000 67±1.0403 

 

 
 

Fig. 1. Dose-mortality graph (5% error ± SD) 
 

Compared to other extracts, results of the rapid 
screening (Table 2), shows that the crude 
extracts (for both plants), had total mortality rates 
(i.e. 100% mortality), at a higher concentration 
(above 500 ppm). Hence the crude extracts of 
both plants were not regarded for the final 
screening. 
 
Results of the final screening (Table 3), shows 
that the solvent extracts of H. suaveolens had 
minimal total mortality rates (MTMrt), at 
concentrations of 400, 300 and 450 ppm for 
chloroform, methanol and hexane extracts 
respectively. While the O. sanctum extracts were 
toxic to the parasites with MTMrt at 400 ppm for 
both chloroform and methanolic extracts 
compared to the hexane extract with MTMrt at 
450 ppm. 
 
The median lethal dose (LC50) was statistically 
determined. Results (Fig. 1) show that, the 
chloroform, methanol and n-hexane extracts of 
H. suaveolens induced LC50 values of 175.00, 
81.25 and 225.00 ppm respectively. On the other 

hand O. sanctum induced mortalities of 200.00, 
137.50 and 287.50 ppm for chloroform, methanol 
and n-hexane extracts respectively. Meanwhile, 
the positive control was lethal at 1 ppm, while the 
tick survived in the negative control. 
 

4. DISCUSSION 
 
Compared to the crude extracts (LC100>500 
ppm), the solvent extracts of both plants (H. 
suaveolens and O. sanctum), were effective 
against African dog tick, R. sanguinneus. The 
higher rates of acaricidal activities observed 
amongst the solvent extracts (The H. 
suaveolens-chloroform extract =175.00 ppm, H. 
suaveolens-methanol extract =81.25 and H. 
suaveolens-Hexane extract = 225.00 ppm; O. 
sanctum extracts 200.00, 137.50 and 287.50 
ppm for Chloroform, methanol and n-hexane 
extracts respectively) had been demonstrated 
from the foregoing. There are several literature 
demonstrating the acaricidal activities of plant 
solvent extracts by other researchers.
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Table 3. Final screening results 
 

Plant–extracts % MORTALITY RATES ± SD 
450 ppm 400 ppm 350 ppm 300 ppm 250 ppm 200 ppm 150 ppm 

H. suaveolens Chloroform 100±0.00% 100±0.00% 91±1.31% 79±1.14% 68±2.134% 57±0.41% 44±0.11% 
Methanol 100±0.00% 100±0.00% 100±0.00% 100±0.00% 93±1.099% 87±3.03% 75±1.40% 
n-hexane 100±0.00% 97±0.44% 84±1.33% 69±1.13% 53±1.34% 44±2.30% 31±0.31% 

O. Sanctum Chloroform 100±0.00% 100±0.00% 82±1.44% 71±2.03% 67±1.33% 50±0.43% 39±2.20% 
methanol 100±0.00% 100±0.00% 89±1.11% 80±2.02% 77±0.42% 61±1.10% 51±1.13% 
n-hexane 100±0.00% 89±1.13% 70±0.73% 55±3.04% 40±1.10% 33±1.11% 20±0.42% 

CONTROLS 
Positive control 100±0.00% 100±0.00% 100±0.00% 100±0.00% 100±0.00% 100±0.00% 100±0.00% 
Negative control 0±0.00% 0±0.00% 0±0.00% 0±0.00% 0±0.00% 0±0.00% 0±0.00% 
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Bagavan et al. [6] investigated the acaricidal 
activities of several plants against cattle tick 
(Haemaphysalis bispinosa) and results 
demonstrates that the leaf from the hexane 
extract of Annona squamosal induced LC50 value 
of 145.39 ppm, while the acetone and methanolic 
extracts of Gloriosa superb leaf against had LC50 
value of 419.83 ppm and 225.57 ppm 
respectively. The authors further reported that 
methanolic and ethyl acetate leaf extracts of 
Pergularia daemia and Phyllanthus emblica had 
LC50 values of 294.46 and 256.08 ppm 
respectively. Zaman et al. [22] reported the 
synergicidal efficacy of the aqueous extract of 
several plants (Azadirachta indica leaves, 
Nicotiana tabacum leaves, Calotropis procera 
flowers and Trachyspermum ammi seeds) 
against cattle tick and reported fecundity 
suppression index of 0.371404, reduced hatching 
of 22.35% as well as mortality and reduced tick 
intensity of 50 mg/ml and  detachability of 45%. A 
recent research with the oil of Camellia sasanqua 
seed against the Rhipicephalus microplus (cattle 
tick) and the dog tick (R. sanguineus), showed 
LD50 and LD100 values of 4.61% and 9.18% for R. 
microplus and 5.43% and 9.50% with R. 
sanguineus [23]. Politi et al. [24] showed that 
70% ethanolic extract of T. patula was toxic to 
adult female dog tick with an immersion time of 5 
minutes at a concentration of 50.0 mg/ml. The 
authors also reported a decrease infecundal 
(21.5%) and mortality (99.78%) rates of larvae. 
Fernandes et al. [25], reported the acaricidal 
activity of crude ethanol extract of Magonia 
pubescens stem bark against Rhipicephalus 
sanguineus with an LC50 value of 1503 ppm. 
 
Some phytochemicals indicated in our study 
have also been reported by several authors [4, 
26,27]. For instance, Cook and Samman, [26] 
reported that the antimicrobial activities of O. 
sanctum was attributed to phytochemical like 
phenol, flavonoid and other carotenoid 
compounds. Sikkema et al. [27] reported the 
activity of H. suaveolens was due to the 
presence of monoterpene constituents which 
could exert membrane disruption. Cox et al. [28] 
also reported that H. suaveolens could stimulate 
cellular leakage of potassium ions, and further 
results to mortality. Mandal et al. [29], observed 
higher microbial activity in steam distillation and 
petroleum ether extracts of H. suaveolens than 
that of ethanolic extract. Our finding validates 
previous observations, documented in literature. 
 
Furthermore, earlier studies have shown that 
extracts belonging to the genus, Ocimum, 

induced various degrees of activities against 
ticks [30,31] and even malaria [2] and 
elephantiasis [3] vectors. As such, this line of 
research should be encouraged, including 
phytochemical fractionation, purification as well 
as mode of action (chemistry), of the plant .Also, 
the evaluation of the actual bioactive 
components which was lethal to the ticks should 
be assayed. Notwithstanding, much attention has 
been given to ongoing multifaceted and 
integrated approach exploring eco-friendly 
alternatives in the control of this tick and other 
pathogenic arthropods. 
 

5. CONCLUSION 
 
Ticks are important parasite and vectors of 
human and animal diseases due to their 
devastating morbidity rate. The control of tick 
commonly involves the use of synthetic 
acaricides, which constitute various degrees of 
environmental toxicity. This article investigated 
the acaricidal efficacy of H. suaveolens and O. 
sanctum against dog tick. Solvent extracts of 
both plants induced moderate mortality rates 
against the tick. This study justifies the 
indigenous application of H. suaveolens and O. 
sanctum which are known for their insecticidal 
activities. We also recommend the ex-situ trial of 
these plant in order to actualize their eco-tolerant 
dose against non-targeted species. 
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