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Abstract

Ethnopharmacological relevance: our study evaluated the effects of essential oils
extracted from plant materials on chicken infested with chiggers, in order to explain
these plants’ traditional uses for the treatment of external parasitic diseases. In
addition, the demonstration of their in vivo effects might be a step forwards to widen
their uses in chicken chigger disease.
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Materials and methods: plant materials were collected from Vietnam. Extracted
essential oils were diluted in ethanol 40% at concentrations of 1%, 2%, 3% and 4% to
test with chiggers infested on pastured chicken in Vietnam. Treatment efficacy was
evaluated after 5 d of oil application. Our study tested with pastured chicken because
the infection of chiggers on this type of domestic chicken is significantly high in
Vietnam.

Result and discussion: All of essential oils from medicine plants showed effects on
chicken chiggers at different levels. Garlic oil showed the best effect, because the
application of this essential oil at concentration of 1% had exterminated chigger
infection, while oils of other plants at this concentration still showed no effect.
However, at the concentration of 3%, garlic oil exerted the side-effect as the applied
skin areas became congested. The application of essential oils from other medicinal
plants, such as lemon grass, fortune bogorchid and cinnamon, could not eliminate the
chigger infection on chicken. Their highest efficacy observed at concentration of 4%
was only 60%.

Conclusion: The present study demonstrated the anti-parasitic effects of garlic,
lemon grass, fortune bogorchid and cinnamon on chicken chiggers, and therefore
gives pharmacological basis for their therapeutic uses for the treatment of external
parasites in traditional medicine. Among our tested materials, garlic showed the best
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effect and serve as the most promissory candidate to treat this disease.

INTRODUCTION

The number of farms that raised the pastured chicken has been remarkably increased in these recent years, following
the change in consumer taste preferences. However, because of the husbandry characteristics, pastured chicken are
more usually affected with parasitic diseases, including the chigger infestation (Nguyen, 2015). Not only induce the
significant loss in chicken production efficacy, chiggers might also become the vectors mediating many dangerous
diseases that affect both animals and human (Boseret et al., 2013; Chu et al., 2015; Pampiglione et al., 2001).
However, researching on the control of this disease has not yet been focused in Vietnam. Researchers have reported
the development of resistant strains of parasites to currently available drugs (Clark et al., 1996; Currie et al., 2004;
Fernandes and Freitas, 2007; Geerts and Gryseels, 2000; Halley et al., 1993; Kaplan and Nielsen, 2010; Nong et al.,
2012; Nong et al., 2013; O Brien, 1999; Ribeiro et al., 2007; Terada et al., 2010; William et al., 2001). There has
been an increasing interest in searching for other control methods to alternate those synthesized drugs application,
and among which researchers have been considering the use of medicinal plants as a promissory therapy
(Madzimure et al., 2011; Moyo and Masika, 2009). Botanical anti-parasitic plants have been known for many
advantages features: they can be degraded in the environment, do not remain in livestock, are not as prone to
resistance and are relatively safe for humans, animals and the environment (Nong et al., 2012). In this study, we
focused to test the effects of garlic, lemon grass, fortune bogorchid and cinnamon, because these four medicinal
plants are well-known for the therapeutic uses with external parasites (Chevallier, 1999; Do, 2005a, b, c, d; Le and
Nguyen, 1999 a, b, c). In addition, we chose to test with pastured chicken affected with chiggers, because the
infection rate of this disease on this type of domestic chicken is remarkably high in Vietnam (Nguyen, 2015). We
also expect that information about the effects of medicine plants on this disease would help the farmers and
veterinary managers to select them as the cheap and effective therapy to alternate synthesized drugs in the control of

chigger diseases on chicken, and particularly pastured chicken.

MATERIALS AND METHODS

Collect and extract plant materials

Plants were collected in Vietnam. The plants in scientific, English and local names, along with their collected parts
are shown in Table 1. Their identity was confirmed by Professor Nguyen Thi Kim Lan, PhD, DVM, Faculty of
Animal husbandry and Veterinary Medicine, Thai Nguyen University of Agriculture and Forestry, Vietnam. The
fresh plant materials were washed, preliminarily dried in the shadow and then pulverized into powder. The essential
oil extraction was performed employing the facilities of Gaia’s Gift Natural Compound Company (Thuong Tin

district, Hanoi). In brief, each 30 kg of plant materials were mixed with 70 liters of distilled water and extracted for
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2 h in 95°C and at 780 mmHg atmospheric condition. Obtained essential oils were then dissolved in ethanol 40% to

produce the oils at concentrations of 1%, 2%, 3% and 4% to test with chicken.

Table 1. List of plant materials

No  Englishname Local name Latin name Collected part

1 Lemon grass Cay sa Cymbopogon ssp. Leaves and bulbs
2 Garlic Cu tot Allium sativumL Bulbs

3 Fortune Bogorchid Cay man tuoi Eupatorium fortune turcz Aeralparts

4 Cmnamon Vo que Cinnamomum cassia Bl Bark

TEST EFFECTS OF ESSENTIAL OILS ON CHICKEN AFFECTED WITH CHIGGERS

Chicken affected with chiggers at same level were divided into groups of 5 individuals, and the number of chigger
sockets in all infested chicken were recorded. The identification of chiggers and chigger sockets on experimental
chicken was performed under the supervision of Professor Nguyen Thi Kim Lan, PhD, DVM, Faculty of Animal
husbandry and Veterinary Medicine, Thai Nguyen University of Agriculture and Forestry, Vietnam. Chicken
infested with chiggers were then treated with different oil extracts at different concentrations by spraying the oils
directly on the infected places once a day for continuous 5 d. After 5 d, chicken were examined again and the
numbers of sockets were recorded, in order to compare with that numbers before the treatment and evaluate the oil

effects.

RESULTS

The treatment effects of essential oils of tested medicinal plants on parasitic chiggers infested on chicken

The effects of different concentrations of essential oils extracted from garlic, lemon grass, fortune bogorchid and
cinnamon on parasitic chiggers infested on chicken are shown in Table 2. We observed that garlic showed the
outstanding effect, because only at the concentration of 1%, it were able to eliminate the infested chiggers in all
tested chicken and exerted 100% of treatment efficacy. On the other hand, essential oils of lemon grass, fortune
bogorchid and cinnamon, at all tested concentrations, were not able to terminate this disease. Their highest treatment
efficacy were only 60%, and observed when they were applied at the highest concentration (4%). However, at
concentration of 3%, garlic oil exerted the side-effect, which shown by the congestion appeared on chicken treated

skins. For this reason, we did not further tested garlic oil at concentrations that higher than 3%.
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Table 2. Treatment effects of the essential oils extracted from garlic, lemon grass, fortune bogorchid and cinnamon on parasitic chiggers infested on chicken

Concentration  Medicine plants Before treatment After 3 d of treatment Treatment efficacy Record of any abnormal signs

Infected Infectious degree Infected Infectious degree Chigger-free  Efficacy
chicken (No)  (socket/ chick) chicken (No)  (socket/ chick) chicken (No) (%)

1% Garlic 5 811 0 0 5 100 No
Lemon Grass 5 8-11 5 3-8 0 0 No
Fortune Bogorchid 3 8-10 5 4.7 0 0 No
Cinnamon 5 9-11 5 39 0 0 No
2% Garlic 5 9-11 0 0 5 100 No
Lemon Grass 5 7-10 5 33 0 0 No
Fortune Bogorchid 3 8-11 4 33 1 20 No
Cinnamon 5 8-10 5 43 0 0 No
3% Garlic 5 7-10 0 0 5 100 Congestion in treated skin area
Lemon Grass 5 9-11 4 24 1 20 No
Fortune Bogorchid 3 3-10 3 13 2 40 No
Cinnamon 5 8-11 4 23 1 20 No
4% Garlic Not test
Lemon Grass 5 8-11 2 13 3 60 No
Fortune Bogorchid 3 8-10 2 13 3 60 No
Cinnamon 5 8-11 3 24 2 60 No
11
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DISCUSSION

All of essential oils extracted from garlic, lemon grass, fortune bogorchid and cinnamon showed different levels of
anti-parasitic effects on chicken chigger, and thus providing pharmacological basis for their therapeutic uses in
external parasitic diseases, which have been recorded in traditional herbalism (Chevallier, 1999; Do, 2005a, b, c, d;
Le and Nguyen, 1999 a, b, c¢). Even there has been a number of studies investigated the anti-parasitic effect on both
of external and internal parasites (Athanasiadou et al., 2007; Fernandes and Freitas, 2007; Githiori et al., 2006;
Kaaya et al., 1995; Nadkarni, 2002; Nguyen et al., 2014; Nguyen et al., 2015a; Nguyen et al., 2015b; Nguyen and
Miyamoto, 2014; Pirali-Kheirabadi and Razzaghi-Abyaneh, 2007; Pirali-Kheirabadi and Teixeira da Silva, 2011,
Ribeiro et al., 2007), our study represents the first research that tested the medicine plant effects with chiggers
infested on chicken. Our study found that among all of tested plants, garlic is the most promissory candidate for the
treatment of this disease. Researcher have reported the remarkably high potency of garlic in bacterial treatment
(Nguyen et al., 2015a; Nguyen et al., 2016), and our study further confirmed the high pharmacological property of
this plant. However, we also observed that when applying at high concentrations (starting from 3%), garlic oil might
induce the side-effect. Researcher have reported that within the concentrations in which drugs or plants/ plants
preparation showed the appropriate treatment, lower concentrations are always recommended to limit the side-
effects with host animals. (Nguyen et al., 2014). We therefore suggested that the application of garlic at
concentrations of 1% or 2% are the most advantageous therapy to treat parasitic chigger disease on chicken, because
they can terminate the disease while still show no harmful effect on the host chicken. With the abundant of garlic in
Vietnam and the simple in oil extraction process, we believe that garlic oil might serve as the cheap and effective
therapy to control this disease. However, further studies are required to additionally clarify garlic pharmacological
properties in parasitic chiggers infested on chicken, with the prospect of applying this medicinal plant as an
alternative therapy to replace synthesized drugs in the control of this disease.

CONCLUSION

All of essential oils extracted from garlic, lemon grass, fortune bogorchid and cinnamon showed anti-parasitic
effects on chicken chigger, but only the oil from garlic can terminate the disease in all of tested chicken. The results
suggested that garlic oil is the most promissory candidate for the treatment of this disease. The concentrations of 1%
and 2 % of garlic oil should be used because they showed 100% of treatment efficacy but exerted no side-effects.
Follow-up study should be focus on garlic oil to further access its potential.
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