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Abstract

The present study was designed to evaluate, Acaricidal activity of Cola nitida aqueous and ethanolic stem bark extracts
against Otobuis megnini Stem bark extracts of C. nitida were used for In-vitro adult immersion test of soft ticks. Three
graded concentrations of the extracts, 15%, 30%, and 45% were tested at different time intervals and tick mortality was
recorded for 48 hours. Dieldrin was synthetic acaricide used while distilled water was used as control. Standard
procedures were applied to screen the phytochemical constituents of the tested plant part. The phytochemical screening
of C.nitida stem bark revealed the presence of alkaloids, flavonoids, saponins, steroids, tannins and cardiac -glycoside.
The LC50 and LC90 activity of ethanolic and aqueous extracts of stem bark of C. nitida soft ticks at different
concentrations were estimated after 48 hours. Dieldrin has the lowest LC50 (0.34mg/ml) and LC90 (1.34mg/ml),
followed by 45% ethanolic stem bark extract LC50 (0.71mg/ml) and LC90 (1.30mg/ml), while 15% concentration of
ethanolic extracts of leaves has the highest LC50 (4.23mg/ml) and LC90(6.21mg/ml). At 24 hours both 45% ethanolic
concentration of stem bark and dieldrin (5%) gave the same mortalities, 60+1.8 and 60+2.4 respectively. Aqueous
extracts showed less acaricidal effects than ethanolic extracts. Ticks killing activity of all evaluated plant extracts
increases with increasing exposure time and concentration as well.
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1. Introduction

Ticks are considered the second most significant vectors of life-threatening or disabling diseases for both humans and
animals, following mosquitoes. [1]. In addition, ticks are known to transmit a wider range of infectious pathogens
compared to all other groups of arthropods. Ticks are considered to be the primary ectoparasites of farm cattle in
Nigeria due to their extensive infestation, which leads to substantial harm to hides and skin, as well as the transmission
of diseases to their host [2]. Ticks and the diseases they spread are widely distributed and commonly seen in regions
with warmer weather. The spinose ear tick, Otobius megnini is an economically important soft tick as it parasitizes
livestock mostly [3]. 0.megnini is a one host tick with larval and nymphal stages parasitic and adult stage non-parasitic.
0.megnini can cause waxy exudate and severe inflammation in and around the ear ,and can lead to secondary bacterial
infection which can cause irritation [4].Consequences of infestation with O.megnini are related to the trauma caused by
blood feeding larvae and nymphs within the ear canal and associated discomfort .Local reactions at attachment sites
include perivascular to interstitial dermatitis containing abundant eosinophils and neutrophils [4].Large numbers of
spinose ear ticks can produce ulceration lesions .Animals may exhibit vigorous head-shaking .Ear scratching and
rubbing of the head may lead to excoriation of the ear pinnae.[5].Infection of 0.megnini with Coxiella burnetii.

The detriment of Spinose ear tick infestations seems due to annoyance and direct injury caused by immature instars
within the external ear canal [6,4].
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Currently, the eradication and control of ticks rely on the use of standard synthetic acaricides, including
organochlorides, organophosphates, pyrethroids, amidines, macrocyclic lactones, benzoylphenlureas, and
phenylpyrazoles [7]. The application of synthetic acaricides on animals and in the environment is widely employed as
a predominant method in many regions across the globe [8]. The frequent utilisation of these compounds frequently
leads to the emergence of resistance to acaricides, the buildup of chemical residues in food, and negative impacts on the
environment [9]. These concerns have necessitated the investigation of alternative approaches, such as the utilisation
of medicinal plants for the management of cattle ticks [10].

One example of a medicinal plant having phytotherapeutic properties is Cola nitida, which is classified under the
sterculeacea family [11]. C.nitida is a prominent tree crop cultivated in Nigeria. Its cultivation is mostly constrained by
ecological factors, since it is predominantly planted in the rain forest zones of southern Nigeria and the riverine sections
of the savannah region [12]. *C. nitida is widely recognised for its multifarious use across the African continent. The
substance possesses diverse therapeutic attributes and is implicated in the management of several ailments, including
cough, asthma, and malaria [13]. C. nitida has been historically utilized for its stimulant effects. [14].

Limited research has been undertaken in Nigeria regarding the acaricidal properties of C. nitida extracts. The majority
of scholarly investigations pertaining to these plants primarily focus on the examination of the seeds. The scarcity of
studies pertaining to other aspects of the C.nitida tree necessitates the undertaking of this study endeavour, which is to
determine acaricidal activity of Cola nitida aqueous and ethanolic stem bark extracts against 0.megnini

2. Material and methods

2.1. Study area

This research was carried out at Federal University of Technology, Owerri Nigeria.

2.2, Study design

This investigation employed an experimental study design. A cross- sectional study was conducted from April to
July,2023 to evaluate the acaricidal activity of Cola nitida aqueous and ethanolic stem bark extracts against Otobuis
megnini, using in -vitro immersion method (I1IM).

2.3. Plant Sample collection and Processing

Cola nitida stem bark was collected from a tree of C. nitida from Imo state Nigeria. The collected plant samples were
taken to a taxonomist in the Department of Biology, Federal University of Technology Owerri for proper identification
and classification. Then, the samples were chopped into smaller size and washed gently in a tap running water to remove
accumulated dust, sand and dirt before air-drying for weeks. The dried samples were pulverized into fine powder using
electric blender and sieved using a sieve with an aperture size of 100pum before extraction.

2.4. Collection of Spinose ear tick

Spinose ear tick was collected from two Abattoirs, Somachi Abbatoir at the back of shoprite, Egbu and Gariki abbatoir,
obinze, both in Imo state. The soft ticks collected were placed in cardboard containers with perforated lids to allow
ventilation and then transported to the laboratory. All collected soft ticks were identified to the species level on the
basis of observed anatomical features using the taxonomical keys by [15].

2.5. Soxhlet extraction (Ethanolic Extraction)

This was carried out according to the methodology described by [16] with slight modification. Twenty grams (20g) of
the pulverized stem bark sample of C. nitida was weighed in an electronic weighing balance and poured into a thimble,
70% ethanol was measured and transferred into a round bottom flask as the extraction solvent. Then, the Soxhlet
apparatus was set-up and the reflex worked for 8-10 hours. Upon completion of extraction, the solvent was evaporated
using a rotary evaporator to obtain a crude extract. The extracts was transferred into a screw-capped bijou bottle,
corked tightly, labeled appropriately, and was kept in the refrigerator at 49C for further use.

2.6. Preparation of the concentration

The different extracts from the plant material will be reconstituted in clean water and different concentrations (15%,
30%, 45 %,) will be prepared and store in reagent bottles for immediate use.
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2.7. In-vitro acaricidal efficacy test

The acaricidal activity of plant extracts against Spinose ear ticks was determined invitro using immersion method (11IM)
described by [17]. The design was completely randomized with three groups each containing 20 Spinose ear ticks.
Different sets of empty clean grease free 250ml beakers will be used for the set-up. Three different set-ups, each per
extracts from stem bark of C. nitida will be set. 20ml of the prepared concentrations (15%, 30%, 45%,) of the extracts
were measured using measuring cylinder into the empty 250ml beakers and labeled accordingly based on the extract
and its concentration, The in-vitro test were started 16 hrs. after collection and identification 20 active Spinose ear ticks
and 3ml of each extracts concentration were directly added in each petri- dish of the three replicate, Distilled water
were used as control whereas dieldrin 5% concentration was used as synthetic acaricide used, The test solution were
removed after two minutes contact time. Each tick in each petri-dish was closely observed for death under magnifying
glass at 1hr, 3hrs, 6hrs, and 24hrs, time interval [18].

2.8. Statistical Analysis

The data generated were stored in Microsoft Excel database system used for data management. SAS (Statistical Analysis
System) package version 20.1 was used and statistical significance was determined by one way analysis of variance
(ANOVA), with multiple comparison tests. Results of the study were expressed in means, percentage + standard error,

The LCso and LCoo values of the extracts were determined applying the probit transformation data analysis for mortality
at P values < 0.05 were regarded as significant.

3. Results

Table 1. Shows the screening, of C.nitida extract and, it revealed the presence of various phytochemical components.
The stem bark of C. nitida extract were found positive for, alkaloids, flavonoids, saponins, steroids, tannins, and cardiac
-glycosides. C. nitida stem bark contains large quantity of alkaloids, saponins, steroids. The presence of all these
phytochemical constituents reveals that the plant exhibits medicinal as well as pharmacological activities.

Table 1 Phytochemical qualitative analysis of C.nitida

S/N |PARAMETER C.nitida STEM BARK
1 | Alkaloids ++

2 Flavonoids ++

3 Tannins ++

4 Saponins ++

5 Steroids ++

6 | Cardiac-glycosids | +

Note: + = Present; ++= Present in large quantity.

Table 2 shows phytochemical quantitative analysis of C.nitida Stem bark. Data are shown in Table 2. The amount of
alkaloids, saponins, steroids, tannins, and cardiac -glycosides,are 59.13,53.06.30.50,1.72,0.62,93.06,respectively.

Table 2 Phytochemical quantitative analysis, of C.nitida

S/N | PARAMETER C.nitida STEM BARK
1 |Alkaloids 59.3

2 |Flavonoids 30.50

3 |Tannins 0.62

4 | Saponins 53.06

5 Steroids 1.72

6 | Cardiac-glycosids|93.06
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Table 3 shows LCso and LCoo activity of Ethanolic stem bark extract of C. nitida on 0.megnini.The LCso and LCoo values
(with 95% fiducial limits), of ethanolic stem bark extract of C.nitida were estimated as shown in Table 2. The lowest
LCso and LCoo were estimated at 45 % concentration of stem bark extract

Table 3 LCso and LCoo activity of ethanolic stem bark extract of C. nitida on spinose ear tick

Concentration of Ethanolic extracts

Activities (ppm)95% LC50 (LCL-UCL)

fiducial limit LC90 (LCL-UCL)

Stem bark extract

15% 2.42(1.96-2.71) 4.03(3.27-4.41)
30% 1.51(1.37-1.67) 2.14(1.97-2.38)
45% 0.39(0.29-0.75) 1.09(1.01-1.22)
Dieldrin 0.34(0.26-0.68) 1.34(0.96-1.48)

Distilled water

0.0(0.0-0.0)

0.0(0.0-0.0)

LC = Lethal concentration, LCL = Lower control limit, ULC = Upper control limit

Table 4 shows LCsoand LCe0 aqueous extract of C. nitida Stem bark against 0.megnini .

After 48 hrs., the LCso and LC 90 values of the stem bark extracts of C.nitida against 0.megnini were estimated. The LCso
and LCoo at 15 % concentration of stem bark aqueous extract, are 4.23 mg/ml and 6.21 mg/ml respectively as shown in
Table 4. The LCso aqueous extract of stem bark of C. nitida at 45 % were 1.07 mg/ml . Dieldrin has the lowest LCso
(0.34mg/ml) and LCoo (1.34mg/ml), followed by 45% ethanolic stem bark extracts, LCso (0.71mg/ml) and LCoo
(1.30mg/ml).

Table 4 LCsoand LCoo aqueous extract of C. nitida Stem bark against O.megni

Concentration of Ethanolic extracts

Activities (ppm)95% LC50 (LCL-UCL)

fiducial limit LC90 (LCL-UCL)

Stem bark extract

15% 3.25(2.83-3.42) 5.01(4.73-5.40)
30% 2.01(1.78-2.19) 4.35(3.89-4.65)
45% 0.71(0.53-0.97) 1.30(1.00-1.50)
Dieldrin 0.34(0.26-0.68)

1.34(0.96-1.48)

Distilled water

0.0(0.0-0.0)

0.0(0.0-0.0)

LC= Lethal concentration, LCL= Lower control limit,ULC=Upper control limit.
Table 5 shows the In vitro acaricidal activity of Ethanolic stem bark extract of C. nitida on 0.megnini

Mortality of spinose ear ticks treated with different concentration of ethanolic stem barks extracts of C. nitida, are shown
in Table 5. All the concentrations of C.nitida failed to show any significance on spinose ear ticks after 30 minutes post
exposure. There was significance difference between the concentrations and the control. Also, with the exception of
45% concentration and dieldrin (5%), the lower concentrations of the extract failed to show acaricidal activity at 1 hr.
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Table 5 In-vitro acaricidal activity of Ethanolic leaf and bark extracts of Cola nitida on cattle soft ticks

Time Number of ticks introducing | Concentrations and mortality

Ethanolic bark extracts | Dieldrin Distilled water

15% 30% 45% 5% 0%
30Min |60 0+£0.0¢ 0+£0.0¢ 0+0.0c 4+0.162 |0+0.0¢
lhour |60 0+£0.0¢ 0+£0.0¢ 2+0.03> [8+1.12 |0+£0.0!
3 hours |60 4+0.16¢ 2+0.01f 8+1.06d [14+3.62 |0+0.0f
6 hours |60 14 +2.6¢ 8+ 1.1¢ 12 +1.324 |20+ 3.922 |0 £ 0.0¢
12 hours | 60 30+5.3¢ 18 + 3.4f 22+3.76¢(21+3.97°|0 £ 0.0f
24 hours | 60 50+4.75¢ |54+338> [60+1.02 |60+1.02 |0+0.0f
48 hours | 60 58+1.802 |60+1.02 60+1.02 |60+1.02 |0+0.0°

Mean having different superscripts of alphabets along the row differ significantly according to Duncan Multiple Range Test at P< 0.05 level

Table 6 shows the In vitro acaricidal activity of aqueous stembark bark extracts of C. nitida on Spinose ear tick. All the
concentrations of aqueous stem bark extracts of C. nitida showed no acaricidal activity at 30 minutes interval. At 6 hrs.
the lowest concentrations (15 %) showed no significance, (P< 0.05). When compared to the Untreated control (distilled

water), all the concentrations of the extracts showed significant (P<0.05), difference in mortality of ticks.

Table 6 In- vitro acaricidal activity of aqueous stem bark extracts of Cola nitida on 0.megnini

Time Number of ticks introducing | Concentrations and mortality

Aqueous stem bark extract Dieldrin Distilled water

15% 30% 45% 5% 0%
30 Min |60 0+0.0 0+0.0 0+0.0 1+0.01 0+0.0
lhour |60 0+0.0c 0+0.0c 6+ 0.2b 9+1.2a 0+0.0c
3 hours |60 0 +0.0d 2+0.03c |6+0.2b 18 £ 3.42 0+£0.0°
6hous |60 4+0.3d 8+1.1c 10 + 1.40¢ |32+ 5.452 0 +0.0¢
12 hours | 60 12 +1.32¢ |18 £3.409 |22 +3.76¢ |43 +7.042 0+ 0.0f
24 hours | 60 24 +4.034 |34 +6.34c |41+ 6.33b |57 +2.422 0 +0.0¢
48 hours | 60 45+7.75¢ |60 +3.36 {60+1.02 |60+1.02 0+0.0d

Mean having different superscripts of alphabets along the row differ significantly according to Duncan Multiple Range Test at P< 0.05 level

4. Discussion

In the past decades, the control of spinose ear tick faced major issues, such as the rapid development of resistance in
targeted vectors and non-target effect on human health and the environment, due to the employ of synthetic acaricides
and repellent. Plant products are a rich source of bioactive organic chemicals and offer an advantage over synthetic
pesticides as these are less toxic, less prone to development of resistance and easily biodegradable [19]. Botanical
pesticides are characterized by bioactive mixtures/extracts/compounds from plant materials, which serve as
insecticides and repellent but also as bactericides, fungicides, herbicides, and nematicides [18].

In vitro testing is important during the early stages of research on new acaricidal products to determine whether they
constitute therapeutic options for the control of spinose ear tick. Several plant species have shown in -vitro acaricidal
activity against soft ticks [20]. The plant species evaluated in this study were selected using ethno pharmacological
criteria. Until now, the acaricidal activity of C. nitida against spinose ear tick has not been tested and reported. This
study evaluated the acaricidal activity of Cola nitida aqueous and ethanolic stem bark extracts against Otobuis megnini.
In the phytochemical screening test stem bark of C. nitida was found positive for alkaloids, saponins, steroids, tannins,
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flavonoids, cardiac-glycosides. Alkaloids, saponins, tannins, and steroids are presents in large quantities. This finding is
in consistency with [21]. The extent to which a compound injures or Kkill the target parasite defines its toxicity level as
an acaricide [22]. Data collected showed that extracts of C. nitida stem barks have a toxic effect on spinose ear tick,
causing hemorrhagic swelling, darkening of the cuticle and skin lesions, as well as rapid (Two days post treatment), and
increase in the rate of mortality. Various extracts from other plant species have been shown to exhibit acaricidal activity
against spinose ear tick within two days. [23,24]. Moreover, the mortality rate of soft ticks was dose - dependent when
treated with different concentrations of aqueous and ethanolic stembark extracts of C. nitida. This is in line with [25],
who reported that difference between medicinal and a toxic effect of plant is often a matter of dosage.

The current study revealed that the mean mortality of spinose ear tick was increased significantly with increased dosage
(concentrations) exposure time after in vitro treatment for the tested botanicals. The mortality in the treated tick group
started from 1 hour after invitro immersion test, with peak mortality at 48 hours. All the C. nitida extracts at tested
concentrations, induced significant acaricidal effect against Spinose ear tick compared with the control. The ethanolic
stem bark extract of C. nitida presented the highest yield, among the extracts. The lowest was observed at 15%
concentration of aqueous extracts of C. nitida leaves. Tick mortality was significantly increased starting from 1hr and
30 minutes post exposure of 45% concentration of stem bark extract and dieldrin respectively. From this study the
extraction method with the best efficacy of control of 0.megnini is the ethanolic extracts of C. nitida. This is because the
ethanolic extract was able to extract most of the phytochemical constituents. It has been reported previously that many
natural products have been low water solubility and need to be dissolved in organic solvents or surfactant agents before
being used in experimental systems [26]. As with other arthropod, the body of soft ticks is caused by the cuticle which
protects the body organs against mechanical pressure, desiccation, pathogens and offers attachment sites for the
muscles. [27]. Passage of water and other molecules through the cuticle is restricted by a thin layer of wax (lipid), on
the outer surface of the cuticle. Hence, the more non- polar a chemical compound is the greater will be its ability to
penetrate the cuticle. Majority of the commonly used synthetic acaricides such as Pyrethroids, Fipronil, Ivermectin and
Dieldrin are insoluble in water (Lipid - soluble). As such water is a cheap universal solvent, there may be need to use
organic solvents to fully optimize the extraction process, since water has its polarity limitations. [20]. However different
constituents of the plants screened may be responsible for the toxic effect of the extracts that caused mortality of cattle
ticks. Due to the efficacy of this plant extracts, and availability in the rural area. The stem bark of this plant could be an
excellent acaricidal option.

5. Conclusion
The present study has demonstrated the acaricidal activity of Cola nitida aqueous and ethanolic stem bark extracts

against 0. megnini (Acari: Argasidae).

atdifferent concentrations and time intervals. The results of C. nitida stem bark extracts against spinose ear tick showed
good acaricidal activity in killing the ticks 48 hours after treatment. Efficacy of the extracts increases with increasing
concentrations and time intervals. This provides evidence that this bioacaricides can be used to control O.megnini.

Interestingly, ethanolic stem bark extracts of C. nitida, possess strong acaricidal activity compared to aqueous extracts
of C.nitida. Thus, the plant extracts are a potential material for the development of new therapeutic for the control of
0.megnini.
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