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Abstract The problems associated with synthetic chem-

ical pesticides include resistance, residues, pest resurgence

and the adverse effects on non-target organisms. Hence,

many ecofriendly newer alternatives are being evaluated

among which one of the most important is the use of herbal

agents. Many of the plant extracts or its fractions are dis-

solved in polar or non polar solvents or detergents before

tested for acaricidal activity. The solvent or detergent used

for dissolving the herbal extract should have little or no

acaricidal effects. In the present study, laboratory tests

were carried out on engorged female Rhipicephalus

(Boophilus) annulatus ticks to detect the toxicity of com-

mon diluents such as dimethyl sulfoxide (DMSO), Tween

20 and Triton X 100 at 1% concentration. The result of the

study revealed that least acaricidal activity was with Triton

X 100 while the other two inhibited the hatching of eggs

laid by treated ticks.
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Introduction

Ticks are obligate haematophagous ectoparasites of

domestic animals. They are considered to be second to

mosquitoes as vectors of human diseases (Parola and Raoult

2001) and the most important vectors affecting the cattle

industry worldwide (Peter et al. 2005).

Despite efforts to control tick infestation, these ectopara-

sites remain a serious problem for human and animal health

(de la Fuente and Kocan 2006; Willadsen 2006). In India, the

cost of tick and tick-borne disease (TTBD) control in animals

was estimated as US $498.7 million per annum (Minjauw and

Mc Leod 2003). Rhipicephalus (Boophilus) annulatus was

recorded as the commonest tick species in southern India

(Jagannath et al. 1979; Koshy et al. 1982; Rajamohanan

1982). The problem of development of resistance to chemical

acaricides and environmental pollution due to the residues

necessitates the search for a possible ecofriendly alternative

for the control of these acarine parasites. Development of

herbal acaricides is one such method (Ghosh et al. 2007; FAO

2004). The herbal extracts have to be dissolved in a polar or

non-polar solvent/detergents before testing their acaricidal

activity. These agents should be non-toxic to the host and

ideally with minimum acaricidal effects. Hence, the present

investigation focuses on the effects of three common diluents

viz., dimethyl sulfoxide (DMSO), Tween 20 and Triton X 100

at 1% concentration against the one host tick R. (B.) annulatus.

Materials and methods

Chemical reagents

Analytical reagent grade chemicals of DMSO, Tween 20 and

Triton X 100 were used at 1% concentration for the experiment.
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Ticks

Fully engorged adult R. (B.) annulatus female ticks were

collected from infested animals, washed with water and

dried using tissue paper. They were used for adult

immersion test (AIT) based on Drummond et al. (1973).

Adult immersion test (AIT)

Four replicates of six ticks were used for testing one dil-

uent. Each replicate was immersed in the solution (10 ml)

at room temperature for 2 min in a 50 ml beaker with

gentle agitation. Water was used as the control. Ticks were

recovered from the solutions, dried and placed in plastic

specimen tube (25 9 50 mm). They were incubated at

28�C and 80% relative humidity in a BOD incubator.

Assessment of the effect on ticks

The effect of DMSO, Triton X 100 and Tween 20 on ticks

was assessed based on the mortality, inhibition of fecun-

dity and hatching. Adult tick mortality was observed on

day 15 after immersion. The eggs laid by the female ticks

of each replicate were collected and weighed. Percentage

inhibition of fecundity (FAO 2004) was calculated as

follows:

Percentage inhibition of fecundity ¼
IE control group � IE treatedð Þ � 100½ �=IE control group:

The index of fecundity was calculated using the formula,

Index of egg laying IEð Þ ¼
weight of eggs laid gð Þ=weight of females gð Þ

The eggs were incubated for hatching and approximate

hatching percentage was assessed visually.

Results and discussion

The results of AIT using different agents are depicted in

the Table 1.

At 1% concentration both DMSO and Triton X 100 did

not result in any mortality of adult ticks within 15 days of

treatment. Inhibition of fecundity was lowest for Triton X

100. All agents resulted in significant reduction in hatch-

ing. DMSO completely inhibited the hatching of eggs laid

by the treated ticks. Triton X 100 at 1% concentration can

be considered as an agent with least acaricidal action and

hence can be used for dissolving the herbal extracts for

testing their acaricidal effects against R. (B.) annulatus.

DMSO can cause severe cell damage (Brayton 1986;

Penninckx et al. 1983). Triton X 100 and Tween 20 are T
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non-ionic polyoxyethylene detergents. DMSO [(H3C)2

S=O] (Stammati et al. 1996), Triton X 100 and Tween 20

are partly soluble in both aqueous and organic media. Due

to the lipophilicity of these compounds, they can remove

the epicuticular waxy layer of the ticks, delivering the

active ingredients into the integument and thereby resulting

in these effects. In the present study, the toxic effects

produced by all these agents against adult ticks were

comparatively lesser but resulted in inhibitory effect on

hatching of eggs laid by them.

A previous study by Goncalves et al. (2007) recom-

mended all these agents for use in bioassays involving

R. (B.) microplus, especially DMSO. But the present study

recommends Triton X 100 (1%) for use in bioassays

involving R. (B.) annulatus. However, the solvent Tween

20 producing higher percentage adult mortality and inhi-

bition of fecundity can be a good candidate as a solvent for

topical formulation for in vivo application as its synergistic

action with the herbal extracts can reduce the dose of the

final product yielding better acaricidal effect.
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