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ABSTRACT: The aqueous and chloroform extracts obtained from leaves @fdhatoda vasicavere evaluated for acaricidal
activity against engorged females dRhipicephalus microplusand their larvae. No significant mortality of adult ticks was
observed in the tested concentration of aqueous extract except at 80%. Whereas, chloroform extract showed a dose-
dependent increase in adult mortality, and LC50 and LC90 values were determined as 10.47% and 11.74%, respectively.
A significant difference in egg hatching of laid eggs was observed at all concentrations tested and 98.55% inhibition of
hatching was observed at 12.5% concentration. Dose-dependent larval mortality was observed in larval immersion test
with various concentrations of chloroform extract with LC 50 and LC 90 values of 0.51%, and 1.09%, respectively. The
results indicate that the chloroform extract ofAdhatoda vasicaould have very goodn vitro acaricidal activities on adult

and larval stages oRhipicephalus micropludicks.
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Ticks and tick-borne diseases pose a serious threattfek worry (Minjauw and McLeod 2003). The control of
livestock health in many parts of the world includingticks is mainly dependent on the use of acaricides of
India. Among different species of tick8hipicephalus  different chemical groups, but its indiscriminate and
microplusis widely prevalent and considered as the moixtended use has resulted in the development of
economically important tick infesting dairy animalresjstance. Furthermor, microplusstands sixth among
(Ghoshet al. 2007). Besides the involvement inthe most resistant arthropods globally (Vikaral 2020)
transmitting disease&. microplusinflicts harm to  and the spread of acaricide resistance in the population
animals through blood loss, general stress and irritatiof R. microplusof different regions has been revealed in
depression of immune function, damages to hides arflany studies (Kumaet al 2016, Chigurest al 2018,
skins (Ghostet al 2007). According to the food and Nandiet al 2018). In this scenario, screening of natural
Agriculture Organization (FAO 2004), more than 80%products has received attention as an alternative tick
of the world cattle population is exposed to tickcontrol measure (Kebea al. 2010) and may provide
infestations and global losses due to diseases transmitmentim alternatives to chemical control agents as they
by ticks and the costs of tick management was estimate@nstitute a rich source of bioactive chemicals (€in
to be US$ 13.9 -18.7 billion annually (de Castro 1997)). 2010). Accordingly, the efficacy of many plant extracts
Additionally, the tick infestation is also responsible forand essential oils produced from different plant species

the annual loss of US$ 500,000 through hiding and skifeeds to be tested against economically important ticks.
downgrading (Bekele 2002) and US$57.2 million from
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The study extract was stored in screw-capped vials and kept at 4°C
Collection, transportation and maintenance of ticks till its use.
Fully engorged female ticks &. micropluswere
collected manually from the cattle and buffaloes and the Preparation of chloroform extract
cracks, crevices of the shed. Ticks were collected in The dried leaves powder (100g) was subjected to
separate vials, closed with a muslin cloth to allow aisoxhlation unit with 600 ml chloroform in round bottom
and moisture exchange, and brought to the laboratofask at 70C for 48 hours. Then the extract was removed
The collected ticks were pooled, washed thoroughly ifrom the flask and concentrated by using Rota evaporator
tap water, and dried using absorbent paper. The female4®C (water bath). After complete evoration of solvent,
ticks which were not used for the adult immersion teghe final extract was collected from the flask and stored
were kept in desiccators maintained at 85+5% relativat 4C.
humidity (RH) for oviposition. The laid eggs were
allowed to hatch and the larvae of 12-14 days old were The extractability of plant was calculated as
used for larval immersion. Extraction rate (%) = [Weight of extracts (g)/ Weight
of the plant material (g) before extraction] X100.
Collection of plant material
The matured leaves gfdhatoda vasicavere collected Bioassays
from the botanical garden of Vasantrao Naik, Marathwada Adult immersion test (AIT)
Agriculture University and nearby areas of the Parbhani Acaricidal activity of extracts was evaluated using an

region and were authenticated from the botanist. adult immersion test (AIT) as described by Gheshl.
(2013). Initially, a series of different concentrations of
Preparation of aqueous extracts the extractwiz., 2.5, 5.0, 7.5, 10, and 12.5% were

The collected leaves were shade dried at thegrepared. 20% acetone was used as a solvent. The adult
departmental laboratory for 15 to 20 days and ground female ticks were immersed for 5 minutes in different
a powder using an electrical grinder. After preparatiosoncentrations of the extracts while the control ticks were
of powder, 100 gm was added in distilled water, animmersed in their respective solvents. After 5 min, the
volume was adjusted to 1 liter. An agueous mixture dmmersed ticks were transferred to the Petri dishes dried
the plant material was macerated at room temperaturgith a paper towel, weighed, and kept in a BOD incubator
Then the agueous mixture was kept in the refrigeratonaintaining at 28 °C and 85 + 5% RH. The data on
for 48 hours with intermittent shaking using an electridiological parameters were monitored up to 14 days and
shaker. The obtained macerate was strained off usingtee ticks which did not oviposit were considered as dead.
muslin cloth and then filtered through the filter paper.

The obtained filtrate was transferred into evaporating The inhibition of oviposition was determined as per
Petri plates and kept at room temperature. The finéhe method of Stendel (1980):

Table 1. Dose response data of aqueous extractAddhatoda vasican Rhipicephalus microplugicks by AIT.

Conc. Mean tick weight Mortality Mean egg mass Reproductive Inhibition of

(Dose) (mg)/replicate (%) (mg) index (RI) Oviposition

(%) (Mean = SE) [N=5] (Mean+ SE) (Mean = SE) (Mean £ SE) (10%) (Mean * SE)
10 546.00+18.81 0.00+0.00 218.25+9.35 0.41+0.003 1.89+1.06
20 503.50+11.06 0.00+0.00 194.50+11.35 0.41+0.003 5.26+4.25
30 505.50+13.64 0.00+0.00 195.00+10.42 0.41+0.007 5.37+3.43
40 503.50+36.29 0.00£0.00 189.50+27.49 0.40+0.005 9.03+8.29
50 497.50+13.30 0.00+0.00 183.25+13.12 0.40+0.005 9.84+3.75
60 493.0046.24 0.00+0.00 178.50+8.66 0.40+0.005 11.24+2.63
80 497.25+10.71 45.00+5.00 123.75+9.49 0.177+0.01 38.88+4.39
Control 546.00+18.81 0.00£0.00 218.25+9.35 0.41+0.003 0.00£0.00
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Table 2. Dose response data of chloroform extract dfdhatoda vasican adult Rhipicephalus microplugicks by AIT.

Conc. Mean tick weight Mortality Mean egg mass Reproductive Inhibition of

(Dose) (mg)/replicate (%) (mg) index (RI) Oviposition

(%) (Mean £ SE) [N=5] (Meanz SE) (Mean £ SE) (Mean £ SE) (10%) (Mean + SE)
25 462.75+22.74 0.00£0.00 230.00£12.40 0.49+0.006 19.70+2.58
5 539.00+20.26 0.00+0.00 264.50+2.59 0.49+0.01 20.41+3.45
7.5 596.00+47.80 0.00£0.00 273.00+11.32 0.46+0.01 25.10+4.56
10 657.75+14.14 45.00+15.00 88.25+22.61 0.13+0.03 78.0416.12
12.5 638.50+18.79 95.00+5.00 5.25+5.25 0.008+0.00 98.55+1.44
Control 623.00+18.59 0.00+0.00 385.50+3.12 0.62+0.01 0.00£0.00

*LC,,=10.47%; LG=11.74%; R2=0.964; Slope=30.35.

index, inhibition of oviposition, hatching rate and larval
Reproductive Index (RI) = Egg masses/ Engorged tickortality were obtained. The aqueous extraédifiatoda
weight. vasicacaused no mortality of adult ticks in concentration

up to 60% while only 45% adult mortality was noted in
Percentage inhibition of oviposition (% 10) = [RI 80% (Table 1).

(Control) - RI (Treatment)/ RI (control)] X 100. The chloroform extract showed strong acaricidal
activity and a dose-dependent increase in adult mortality
Larval immersion test (LIT) was observed in the range from 45.00+15.00 to

For LIT, approximately 100 larvae were transferred t®5.00+5.00 (Table 2). The LC50 and LC90 values were
1.5 ml centrifuge tubes containing 300 pL of extractsletermined as 10.47% and 11.74%, respectively. The
and shaken vigorously to get it immersed. After 10 mirsignificant difference in the hatching of eggs passed by
the solution was pipetted out and the entire tube was drig@ated females was observed at all tested concentrations
by absorbing the solution with a filter paper strip, andnd 98.55% inhibition of hatching was observed at 12.5%
then the tubes were covered with cotton cloths tied witboncentration.
rubber bands. The control group was immersed in The chloroform extract also exhibited good larvicidal
respective solvents. For each working concentration @fctivity against larvae and dose-dependent increase in
the extract, three replications were maintained, anghortality was observed (Table 3). Significant larval
treated larvae were placed in desiccators placed in BOMortality (p<0.001) at 24 hrs was observed in all the doses
incubator maintained at 28 °C and 85 + 5% RH. After 24tarting from 0.312% in comparison to the control. The
hrs, the tubes were opened. The dead and live larvae we@50 and LC90 were 0.51% and 1.09%, respectively.
counted to calculate the mortality.

Table 3. Dose response data of chloroform extract of

Statistical Analysis Adhatoda vasican larvae ofRhipicephalus microplusdby

The dose-response data were subjected to probi’-
analysis (Finney1962). The LC50 (lethal concentration

of extract producing 50% mortality in ticks) and LC9o_concentration (%) Mortality (%) (Mean+SE)
(lethal concentration of extract producing 90% mortality) 0.312 22.94+1.20
values were obtained from the regression equation ang gog 54.83+1.54
compared at the 95% confidence limit.
1.25 83.36+2.04
Results and discussion 25 100+0.00
The acaricidal efficacy of crude aqueous andg 100+0.00
chloroform extracts oAdhatoda vasicavasassessed
Control 00.00

againstR. microplusfemale ticks. The entomological
parameters like adult mortality percentage, reproductive  *LC, = 0.51%; LG=1.09%, R= 0.904, Slope = 3.797.
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Adhatoda vasicés being used in an indigenous systenpresent study will further help to develop a sustainable
of medicine for more than 2000 years and possessseategy for integrated tick management at least in the
numerous biological activities. The leavesAothatoda shed as chloroform extract exhibited the effect on
vasicahave proven insect repellent properties (Saxtna oviposition and larvae.
al.1986) and also used as insecticide particularly, to
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