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Abstract

Medicinal plants have been investigated for their anthelmintic properties and shown to be effective against eggs and larvae of
gastrointestinal nematodes. The aim of this study was to evaluate the efficacy of the Lippia sidoides essential oil (LsEO) on sheep
gastrointestinal nematodes. Initially, 44 naturally infected sheep were divided and treated with 200 pg kg~ ! ivermectin and 230 and
283 mg kg ™' LsEO, respectively, plus the control. Fecal samples were collected from each animal to determine epg at 7, 14 and 21
days after treatment. In another test, 21 sheep were distributed and treated with 200 p.g kg~ " ivermectin, 283 mg kg~' LsEO and the
control, respectively. Seven days after treatment, they were euthanized and necropsied to count and identify the nematodes from the
abomasum, small and large intestines. In the first test, the efficacy of 230 and 283 mg kg~' LsEO and ivermectin was 38%, 45.9%
and 40.2%, respectively, 7 days after treatment, and 30%, 54% and 39.6%, respectively, 14 days after treatment. In the second
experiment, the respective efficacy of 283 mg kg~' LsEO and ivermectin was 56.9% and 34.4% against Haemonchus spp., and
39.3% and 63.6% against Trichostrongylus spp.
© 2008 Elsevier B.V. All rights reserved.
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1. Introduction

Sheep and goat production is an important source of
income to small farmers in Northeast Brazil. However,
this activity suffers great economic losses due to
gastrointestinal nematode parasites because they could
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cause mortality and decrease production (Arosemena
et al., 1999; Pinheiro et al., 2000). Gastrointestinal
nematode control is accomplished using synthetic
anthelmintics. However, development of nematode
populations resistant to all anthelmintic classes has
awakened interest of several researchers to find
alternatives for this control (Melo et al., 2003; Sissay
et al., 2006). Thus, medicinal plants have been tested
around world for their anthelmintic properties.

Lippia sidoides Cham (Verbenaceae) is used in
Brazilian folk medicine to treat gastrointestinal
disorders (Craveiro et al., 1977; Barraca, 1999) and
is very common in Northeast Brazil (Matos, 2002). L.
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sidoides essential oil (LsEO) have been investigated
regarding their anthelmintic properties against Hae-
monchus contortus eggs and larvae (Camurga-Vascon-
celos et al., 2007).

Anthelmintic activity in small ruminants can be
detected by the fecal egg count reduction test (FECRT),
as recommended by Coles et al. (1992), or controlled
testing (Wood et al., 1995). FERCT is more rapid and
less expensive than controlled testing and thus can be
used to choose the effective dose (Taylor et al., 2002),
while controlled testing is more reliable and is
recommended for dose confirmation assays (Wood
et al., 1995). The aim of this study was to evaluate the
anthelmintic efficacy of LsEO on gastrointestinal
nematodes of sheep, the target species for clinical
indications.

2. Materials and methods
2.1. General procedures

All proceedings were approved by the Ethics
Committee of Universidade Estadual do Ceara. The
LsEO was purchased from PRONAT, a company
located in the state of Ceard. Male hairless sheep were
identified by ear tags and distributed in groups
according to the number of epg at EMBRAPA farm
in Sobral municipality, in a semi-arid region, at
November 2005 and February 2006. Treatment by oral
administration with LsEO was during 5 days and
ivermectin was by a single oral dose according to the
manufacturer’s recommendations.

2.2. Fecal egg count reduction test (FECRT)

Forty-four sheep were distributed into four groups
(n=11): Gl, untreated animals; G2, 200 pg kg_1
ivermectin; G3, 230 mg kg_1 LsEO; G4, 283 mg kg_1
LsEO. Dose calculation of LsEO for each animal was
based on alometric calculation (Felippe, 2005) and data
used were obtained from a previous study (Camurca-
Vasconcelos et al., 2007). Fecal samples from each
animal were collected on treatment day O and on days 7,
14 and 21 post-treatment to determinate epg by
McMaster technique (Ueno and Gongalves, 1998).
Larvacultures were performed with feces using Roberts
and O’Sullivan (1950) method.

2.3. Controlled test

Twenty-one sheep were distributed into three groups
(n=17): G1, untreated; G2, 200 pg kg{1 ivermectin; G3,

283 mg kg~ ' LsEO. Seven days after oral treatment, the
sheep were euthanized and submitted to necropsy to
count the worm burden (Wood et al., 1995). The animal
gastrointestinal tracts were separated by double ligatures
at the abomasum, small and large intestines. Contents of
abomasum and small intestine were passed through
0.062 mm aperture sieves and that of large intestine
through 0.177 mm. After complete washing in slow
running water, material was conserved in Railliet &
Henry solution until parasite counting. The worms were
recovered and identified from a sample corresponding to
20% of the contents (Ueno and Gongalves, 1998).

2.4. Statistical analysis

Efficacy was calculated on FECRT according to
Coles et al. (1992) and on Controlled test according to
Wood et al. (1995). Results were analyzed using
ANOVA and Kruskall-Wallis test (a nonparametric
method) with 5% significance level. Data were
expressed as mean =+ standard error.

3. Results

Efficacy of 230 and 283 mg kg~ ' LsEO in FECRT 7
and 14 days after treatment ranged from 38% to 30%
and from 45% to 54%, respectively. Efficacy of
0.2 wg kg~ ! ivermectin ranged from 40.2% to 39.6%,
7 and 14 days post-treatment, respectively (Table 1).

Table 2 presents efficacy of LsEO and ivermectin.
Ivermectin was more efficient at controlling Trichos-
trongylus spp., while LsEO was more effective against
H. contortus. However, results were not statistically
different (P > 0.05).

In FECRT, Haemonchus spp. was the most prevalent
parasite (97%), followed by Trichostrongylus spp. (3%),
while in the controlled test, Haemonchus and Trichos-
trongylus represented 37.9% and 62.1% of worm
burden from untreated sheep, respectively.

4. Discussion

FECRT on sheep infected with H. contortus has been
used to evaluate the anthelmintic activity of plant
extracts like Artemisia brevifolia (Igbal et al., 2004),
Myrsine Africana, Albizia anthelmintica, Hilderbrantia
sepalosa (Gathuma et al., 2004) and Khaya senega-
lensis (Ademola et al., 2004), presenting a epg
reduction of 67.2%, 77%, 89.8%, 90% and 88%,
respectively, better than results obtained with LsEO.
However, in this study, epg reduction caused by
ivermectin was just 39.6% and according to Coles
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Table 1

Efficacy (mean percentage =+ S.E.) of Lippia sidoides essential oil and ivermectin in the fecal egg count reduction test of sheep naturally infected

with gastrointestinal nematodes

Days after treatment Treatment
230 mg kg ' LsEO 283 mg kg~ LSEO Ivermectin®
7 38.0+10.7 459 £10.2 402 £109
14 300+ 11.0 54.0 £10.5 39.6 £11.9
21 29.8 +£10.8 229+179 275+ 113

Data were not statistically different (P > 0.05).
 Dose recommended by manufacturer 0.200 mg kg~

Table 2

Efficacy (mean percentage + S.E.) of L. sidoides essential oil and ivermectin on worm burden of sheep naturally infected with gastrointestinal
nematodes

Nematodes 283 mg kg ' LsEO 200 mg kg ™' IVM Control
Haemonchus spp. 56.9 +10.7 344 +10.3 16.930 (37.9%)
Trichostrongylus spp. 393+ 11.7 63.6 £10.2 27.715 (62.1%)
Total 437+ 11.8 503 £ 8.7 44.645 (100%)

Data were not statistically different (P > 0.05). Control = untreated sheep.

et al. (1992), anthelmintic resistance is present if egg
count reduction is less than 95%. Thus, nematode
population of sheep used in the FECRT was resistant to
ivermectin. This is a common occurrence in Brazil
(Vieira and Cavalcante, 1999; Melo et al., 2003). Nine
native plants of Ceara State, Brazil, and Azadirachta
indica were used in sheep harboring natural gastro-
intestinal nematode infections with no reduction of
worm burden (Vieira et al., 1999; Costa et al., 20006).

Use of LsEO could be justified even with efficacy
lower than 95% in situations where synthetic anthel-
mintics might be inadvisable, such as at organic farms,
treatment of animals during milk production period, for
sheep flocks presenting anthelmintic resistant nematode
populations, or when cost is a factor.

In a previous study, efficacy of LsEO against mouse
nematodes was 70% (Camurca-Vasconcelos et al.,
2007). In addition, low cost of essential oil has
stimulated anthelmintic testing on sheep nematodes.
However, validation model of plants with anthelmintic
activity using mouse intestinal nematodes has some
disadvantages, such as the fact that nematode habitats
are quite different in mice versus sheep and goats. The
relationship between nematode habitat and drug site
absorption determine the greater or lesser drug efficacy
(Hennessy, 1997). Different efficacy obtained on mice
and sheep nematodes can be explained by mechanism of
distribution and biotransformation of essential oil in a
poligastric or monogastrical animal species. However,
efficacy test on mouse nematodes can help researchers
extrapolate the doses to be used on sheep and goats.

Efficacy of L. sidoides essential oil on H. contortus
was 56.9%, on sheep whose nematode population was
resistant to ivermectin. Therefore, the alternative use of
plants may be a useful tool associated with other
methods to control gastrointestinal nematodes of small
ruminants.
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