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ABSTRACT

Fecal environment in conjunction with the pastures act as a sort of "incubator" and
reservoir propagator for infective larvae (L3) belonging to nematode parasites. In
this sense, the use of antagonists that can act to control the development of
nematodes in stool is welcome. In the present the nematophagous fungus
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Duddingtonia flagrans (AC001) was used. The objective of this study was to use
Stool, the fungus Duddingtonia flagrans in the biological control of the development of
Nematode, nematode larvae in equine stool. Feces from parasited equine raised on pasture in a
Resistance, rural property in the south east region of Espirito Santo - Brazil were used during

Duddingtonia
flagrans and

the months of July to August 2015. Then, the fecal samples were separated into two
equidistant locations where they were divided into a control group and a group

glc)c;]lggllcal treated with fungus. Weekly, in the treated group, 2 mL of the fungus with an
approximate concentration of 1,000 chlamydospores was added. In the control
Avrticle Info group 2 mL of distilled water was added. Next, from each stool sample, in each
group, total fecal masses were collected for further analysis of EPG, stool cultures,
fgi‘:\%ﬁ:& 2016 and later the Baermann for L3 reduction analysis. The dynamics of the experiment
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was based on the addition of fungus and or distilled water, collection of total fecal
mass, followed by replacement of the fecal boli from the treated and control groups
with positive stool for equine gastrointestinal nematodes. The results demonstrated
that the larvae mean counts for the control group were higher than the average L3
retrieved from the group treated with AC001 (p<0.01). The L3 reduction
percentage retrieved from the group treated with AC001 was 48.2% in relation to
the control group. The results of this study point to the need for further research to
be carried out involving the biological control for nematode population dynamics
in equine stool.
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Introduction

Horses raised on pasture favor the high
incidence of parasitic infections, since the
first weeks of life and among the sea large
number of families/genera of gastro
intestinal nematode parasites (Molento,
2005). The fecal environment in conjunction
with the pastures, act as a sort of "incubator"
and reservoir propagator for such parasites
(Silva et al., 2008). The development of the
larvae from the egg to the infective stage
occurs usually from five to seven days.
When inside the organism it develops into
the adult phase.

Accordingly, Oliveira-Sequeira and
Amarante (2001) mentions that most
gastrointestinal nematode parasites reach the
animals’ organism through ingestion of
contaminated pasture with third stage larvae
(L3). The larva grows and changes twice
before becoming infective, when it then
migrates from inside the stool to the pastures
about.

The worms cause production decrease which
results in economic loss and direct damage
to the horses’ health.In adult animals the
symptoms may appear less pronounced,
although the overall performance is not
satisfactory (Urquhart et al., 1998). Faced
with this growing problem, horse owners
and veterinarians must be increasingly
attentive to the biology and epidemiology of
parasitic diseases in order to develop a
correct and appropriate animal health
program, which in most cases can be
integrated with the biological control of L3
in pastures (Milillo et al., 2009; Lyons et al.,
2011; Braga et al., 2011; Tavela et al.,
2013).

In relation to the context in production,
Brazil is recognized as a global power in
agribusiness and recently the Ministry of
Agriculture  Livestock and  Supply
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(Ministério da Agricultura Pecuéria e
Abastecimento) classified the Brazilian
Equine-culture as part of the agribusiness
sector due to its economic and social
importance. Owning the largest herd of
horses in Latin America and third largest in
the world. Together with the mules and
donkeys there are 8 million animals, moving
R$7.3 billion, only with the production of
horses (MAPA, 2015). However parasite
control is still the bottle neck of this
production.

The term biological control refers to the use
of natural antagonists available in the
environment, decreasing the population of a
particular agent causing damage in the
property (Bafolas et al., 2008). The
parasite’s resistance to anthelmintics is a
real problem that affects farmers. This
resistance is caused by an inappropriate use
of anthelmintic drugs over the years.
However, it should be mentioned that the
control of gastrointestinal  nematode
parasites in horses aims to control the
parasites in their parasitic phase and not
their environmental phase, which makes
biological control viable measure, since it
aims to "attack and destroy" these parasites
in the pasture (Paz Silva et al., 2011).

Duddingtonia flagrans is the species most
studied in controlling of nematode parasites
belonging to horses (Braga et al., 2015). It is
a fungus that has great ability to produce
chlamydospores in stool (Silva et al., 2013).
This fungus has the ability to pass through
the horse’s gastrointestinal tract,
germinating in the stool and be viable in the
capturing of the gastrointestinal nematode
parasite’s L3 (Faedo et al., 1998; Fernadez
et al., 1997). Waller (2001) considers the
advantages of the nematophagous fungus D.
flagrans in relation to others, due to their
rapid growth rate, as well as its affinity to
capture and digest nematodes. However,
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there aren’t many studies in natural
conditions which favor the use of this
fungus directly into the stool of horses
raised on pasture, being this a direct control
strategy.

The objective of this study was to use the
fungus Duddingtonia flagrans in the
biological control of nematode larvae
development in equine stool.

Materials and Methods

Feces from parasited equine raised on
pasture in a rural property in the south east
region of Espirito Santo - Brazil were used
during the months of July to August 2015.
Egg Count per gram of feces (EPG) was
performed to quantify the parasite load. For
possible realization of the following
experiments, quantifying the parasite load
was required, where the average ranged
from 2450 to 2800 eggs and a Baerman
average of 508 larvae.

A nematophagous fungi, Duddingtonia
flagrans (ACO001) isolate, originated from
Brazilian soil, and derived from the
Parasitology Laboratory of the Federal
University of Vicosa (UFV) was used. The
fungi were maintained at 4°C in test tubes
containing 2% corn-meal-agar (2% CMA)
and kept in the dark forl0 days. After the
growth of the isolates, novel 4mm in
diameter culture dishes were transferred to
Petri dishes of 9 cm in diameter containing
20 ml of 2% water-agar (2%WA) in which
was added 1 mL of distilled water
containing 1,000 Panagrellus sp larvae, a
free-living nematode, daily over a period of
21 days to induce formation of fungal
conidia. When complete fungal growth was
observed, 5 ml of distilled water was added
to each Petri dish, and conidia and mycelial
fragments were removed according to the
technique described by Aradujo et al. (1993).
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Following, the fecal samples were separated
into two equidistant locations where they
were divided into four control groups and
four groups treated with fungus. In each
group there were four samples, totaling 32
samples. These locations were surrounded
and protected with mosquito screen in order
to prevent the entry and "trampling" of the
animals (Figure 1).

Weekly, in the treated group, 2 mL of the
fungus with an approximate concentration of
1,000 chlamydospores was added. In the
control group 2mL of distilled water was
added.

Later, on a weekly basis, the total fecal mass
was collected for stool analysis in the
Clinical and Veterinary Parasitology
Laboratory of the University Vila Velha,
Baermann (1948). Next, from each stool
sample, in each group, total fecal masses
were collected for further analysis of EPG,
stool cultures, and later the Baermann.

The dynamics of the experiment was based
on the addition of fungus and or distilled
water, collection of total fecal mass,
followed by replacement of the fecal boli
from the treated and control groups with
positives tool for equine gastrointestinal
nematodes.

The effectiveness of the fungus use was
based on the EPG results and reduction of
infective larvae through the use of the
Baermann technique, using the following
formula:

Reduction %

Average L3 recovered from control group
stool — Average L3 recovered from treated

group stool
x 100
Average L3 recovered from control group
stool.
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Statistical analysis

L3 predation efficiency in the treated group
(ACO001) in relation to the control group was
evaluated by the Tukey test at 1%
probability.

Results and Discussion

In this study, the mean larvae counts for the

control group were higher than the mean L3
recovered from the group treated with
AC001 (p <0.01) (Table 1 and Figure 1).
The L3 reduction percentage recovered in
the group treated with AC001 was 48.2% in
relation to the control group. Accordingly, in
the present study, and following the premise
of Braga et al. (2010), biological control
conducted with nematophagous fungi stands
out as a promising alternative.

Table.1 Mean and standard deviation (z) of the recovered larvae from the stool of control group
and groups treated with Duddingtonia flagrans

Group 1 2 3 4
ACO001 59.54+£24.0 80.44+26.9 32.74£13.9 74.45£19.4
Control 112B+25.4 165.38+57.3 74.98+£19.6 127.88+34.5

Means followed by different capital letters in the columns differ statistically (p < 0.01) - Tukey test; AC001-

Duddingtonia flagrans

Figure.1 Stool from horses on pasture

Studies have shown that nematophagous
fungi do not cause imbalance in the
environment. Yeates et al. (1997), offered
blocks of the predator nematophagous
fungus D. flagrans to sheep and treated
another group with anthelmintic to check the
effect of soil nematodes. The results showed
that there were no significant changes in the
nematode fauna in this environment.
Likewise, Braga et al. (2009) conducted a
pellets path test containing this fungus in

832

pasture raised horses for a period of eight
months and found no environmental
damage. In the present study, the authors
suggest the effectiveness in the control of L3
belonging to equine nematode parasites
directly from stool.

Comparing the findings of the present study,
literature mentions that there are not many
studies with the fungus D. flagrans (AC001)
acting directly in the stool. In accordance
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with Madeira de Carvalho et al. (2007), D.
flagrans administered in a daily dose of
5x105 spores/kg BW, showed a significant
reduction of 62-72% in mean larval
population and a significant decrease of 50-
70% in strongyles L3 pasture contamination,
which makes this control method very
promising in grazing horses when associated
with treatment with anthelmintics. In a study
conducted by Almeida (2009), the total
number of larvae recovered was higher in
the control group during the months of
November and December 2007 and January
and February 2008 with larval reduction
percentages of 30%, 7.2%, 22%, and 24.2%,
respectively, compared to groups treated
with the fungus D. flagrans.

Regarding the adverse effects that the
fungus can cause, such as action on other
organisms that are beneficial to the soil and
the environment, in a study developed by
Knox, Josh and Anderson (2002), it was
seen that D. flagrans does not promote
negative environmental impact when used in
a pasture production system. These
mentioned findings indicate that the results
from the Baermann test in this study were
expected, which corroborates with other
authors that the fungus D. flagrans caused a
significant reduction on free-living larvae.

Finally it is noteworthy that the
epidemiological study of gastrointestinal
nematode parasites belonging to horses
deserves  further  study, since the
development of these nematodes in the
pasture is conditioned to several factors,
among which the presence of antagonistic
organisms such as the fungus Duddingtonia
flagrans. The results of the present study
point towards the development of further
research concerning the biological control
for nematode population dynamics in equine
stool.
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