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ABSTRACT

The present work represents an advance in the state of the art to counteract the presence of
Eimeria spp, in birds reared under the conditions of backyard production systems in the state of
Chiapas, in a municipality very close to the economic capital of the state. The literature review
shows the effectiveness of thymol extracted from thyme Thymus vulgaris to minimize the
presence of coccidia which would help in the backyard farms, to the families that own these
birds to consume or commercialize chickens standing or free of this disease, without representing
a danger to public health.
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1. INTRODUCTION

The number of poultry has grown dramatically worldwide, approximately 80% of rural
households in developing countries breed poultry (FAO, 2019), because it is considered the
production of Creole chickens Gallus gallusdomesticus as a very viable productive activity, since
these birds show good resistance to diseases and high capacity to adapt to climatic conditions
(Guevara, 2014). In Mexico, more than 75% of rural families practice family poultry farming as
one of the main sources of animal protein for families (Zaragoza et al., 2014).

The main bird-producing countries are the United States, China, Brazil, India, Russia and
occupying the sixth place, Mexico (UNA, 2016); However, the problem that exists around the
production of Creole chickens and the production of these in an intensive manner, highlights the
protozoan Eimeria genus that causes coccidiosis, one of the most common diseases of birds. The
economic effects are dramatic since in addition to producing severe injuries to the intestines and
retarded the development and weight of the birds, it can Kill all the animals in the production
system. The economic repercussions are difficult to quantify, however, it is estimated that only
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the costs of the medication used in its control in the USA exceed 90 million dollars and in the
rest of the world more than 300 million dollars (Alcaino, 2002).

Chiapas, a Mexican state in the southeast of the republic, has a production of 31,061 tons of
accumulated light and heavy hens standing until February 2019 and 137 tons of turkeys standing.
It is ranked seventh nationally in poultry production (SIAP, 2019) because these species have a
short generation interval and under the geographical and environmental conditions of the region
show a high rate of productivity.

However, in Chiapas, most of the rural or backyard farms lack proper sanitary management such
as: cleaning and disinfestation of feeders and drinking fountains, cleaning of poultry houses,
administration of drinking water, balanced meals, vaccination schedules and deworming, which
leads to poor health management and consequently, animals tend to suffer from various parasitic
diseases mainly.

In Mexico there have been few studies on deworming with plant extracts which have been
mainly focused on ruminants, however, works published in Morocco, Ecuador and other
countries indicate the effectiveness of natural plant extracts in the treatment of coccidiosis, in
which was determined the complete deworming of oocysts of EimeriaSpp. in parasitized birds
(Paredes, 2015).

The production of the birds at the backyard level means an economic and social support for the
small producers, because it reduces the expense of the family for the purchase of meat and is a
means to transform the waste and surplus of grains, nevertheless, The free-form backyard hen
production system directly influences the biological cycle of the parasites, mainly of Eimeria
spp., affecting the production of hens.

Ruiz and Mendoza (2014) mention that sanitary management in rural farms in Chiapas is
neglected, so that animals suffer from diseases and is correlated with that 63% of producers do
not use deworming and 68% present problems of mortality in the flock. Consequently, the birds
do not express their genetic potential, with which their production and health decrease and
increase the morbidity, mortality and feed conversion rates, which results in economic losses to
the producers.

The use of coccidiostats allows a good development of the birds, but EimeriaSpp. shows
resistance to certain drugs, particularly ionophores such as monensin, lasalocid, salinomycin,
narasin and maduramicin, in addition to the byproducts such as eggs and meat can not be
consumed without a period of previous withdrawal of the active principle and also can be toxic
and lethal for turkeys, therefore, it is important to read the label before administering them
(Roberts, 2013).

The form of control of avian coccidiosis is essentially based on the use of synthetic drugs and
through vaccination, which can be performed from several methods, with the oral route being the
main form of administration, of various attenuated species of Eimeria. With respect to the use of
vaccines, the sanitary control organisms in some countries do not authorize the introduction of
vaccines containing Eimeria species that do not exist in the country, since, being live vaccines,
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their use can mean a risk of introducing the species. In order to regulate the use of medicinal
compounds used in the poultry industry, the European Union banned a long list of products with
coccidiostatic effect and as the regulation is becoming stricter, it is necessary to look for new
forms of control (Roberts et al. ., 2013).

Coccidiosis is a common disease of birds, caused by protozoa of the genus Eimeria that seriously
affect the health and productivity of the production system. Infection by Eimeria is transmitted
when the oocyst falls to the ground, it sporulates and remains viable for a time; High humidity
and high temperature of the bed or soil are considered optimal conditions. Sporozoites are the
infective forms found in oocysts and can continue their biological cycle when a chicken ingests
them (Del Cacho, 2013). Poultry farmers usually fight against this disease using various
disinfectants against oocysts and administering treatments to animals with antiparasitic drugs;
however, the sanitary aspects influence and currently the protozoa of the genus Eimeria have
resistance to different coccidiostats and coccidiocides (Roberts, 2013).

Mexico is a country that possesses high biodiversity and the exploitation of natural products
leads to scientific and technological development, as well as to a social and economic
development that generates work sources. Thus, the use of essential oils becomes important in
medicine, nutrition and control of agricultural pests, because it is a very viable alternative both
from an economic and social point of view. (Cano, 2001).

2. USES OF ESSENTIAL OILS

The search for new drugs of plant origin has occupied the interest of researchers to focus on
finding substances with pharmacological activity on diseases of various kinds. The seed of
papaya (Carica papaya L.) combined with thyme administered orally, to which (Caviaporcellus)
is an alternative dewormer (Pazmifio, 2017).

Recent research has found that the essential oils of plants belonging to the Labiatae Family, such
as Thymus vulgaris and Oreganum vulgare, are rich in thymol and have insecticidal, fungicidal
and bactericidal properties for use in the control of agricultural pests and diseases. They are also
used in human and veterinary medicine for their beneficial effects on health and also as
flavorings and preservatives of food, which guides us to the importance of cultivating and
managing those species that have medicinal, nutritional and pesticide value (Cano, 2001).

A considerable number of investigations have shown that the essential oils of Thymus vulgaris
are capable of inhibiting and controlling the proliferation of various microorganisms, from
causing food rot, and tooth decay (Sartoratto 2004) to pathogenic microorganisms that cause
gastrointestinal infections, respiratory (Husnu, et al., 2006) and skin (Sartoratto, et al., 2004).

Solano (2006) estimated an alternative treatment on bacterial pharyngotonsillitis caused by
Streptococcus pyogenes using essential oil and infusion of Thymus vulgaris in vitro, obtaining
optimal results that exceeded the bactericidal action of penicillin. Recalde (2018), on the other
hand, evaluated the antimicrobial efficacy on Staphylococcus aureus demonstrating a high
bactericidal efficacy in vitro using 1000 g of thymol in 1000 ml of distilled water; the minimum
bactericidal concentration that prevented the development of bacterial colonies was 1% while
30% concentrations totally inhibited bacterial growth.

The antimicrobial and antifungal activity of the essential oils of Thymus vulgaris and Oreganum
vulgare has been investigated, demonstrating that thymol has antifungal activity against six
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strains of fungi that cause athlete's foot (Trichophyton rubrum), ringworm on the scalp
(Trichophyton tonsurans and Microsporumgypseum), dermatophytosis of skin and nails
(Tricophyton mentagrophytes), dermatophytosis in dogs (Microsporumcanis), tinea cruris
(Epidermophyton floccosum) and onychomycosis (Guerra, 2011). The most favorable results for
fungicidal and fungistatic activity were obtained with thymol in a concentration of 25 mg / L
(Balanta, 2013).

Coon (1974) argues that the cempoalxdchitl; cempasuchil or cempaxochitl (Tageteserecta) is a
plant that shows insecticidal and nematicidal qualities, because of the irritating oils that also give
it pungent odor. Neher (1968) points out that the plant has been used in Mexico years ago to
remove ticks and lice, since the content of a-tiertinenyl has been proven as the main nematicidal
component of the plant. On the other hand, it has also been used as a pigment for poultry
products due to the high content of xanthophylls, zeaxanthins and luteins present in the corollas;
This pigment does not contribute to the nutritional value of the product or to the productive
behavior of the birds (Martinez, 2004).

Allium sativus garlic, belonging to the Liliaceae family, has also been used as an alternative to
growth promoters in broiler chickens, reporting that the inclusion of 1% garlic extract in the
drinking water in broiler chickens exerts an effect on the health of the intestinal mucosa (Botia
and Hortda, 2013).

Mixtures of essential oils of thymol and carvacrol have been evaluated for the control of
ectoparasites in plants such as corn and roses; in maize it has been used to combat the weevil
(Sitophilus zeamais) and as a result of the treatment, repellency showed up to 73% at 72 hours in
addition to corn seeds showed high percentages of germination without damaging the
physiological quality (Cristobal, 2013). In roses, an acaricide based on essential oil of Thymus
vulgaris has been formulated at 1.6% concentration to combat the red spider mite
(Tetranychusurticae), generating levels of in vitro mortality of the mite of 96.7% at 24 hours
after treatment and 100% at 48 hours, similar to those produced by commercial synthetic
acaricides (Yafiez, 2014).

In animals it has been used for the control of ectoparasites such as varroasis in bees using a gel
with 12.5 g of thymol in 50 g of gel; the results showed that the application of a tray of gel with
repetition after 15 days, allows to eliminate 95% of the varroa present in the colonies of honey
bees under tropical conditions in Yucatan, Mexico (May-Itza, 2007). In Chiapas, a treatment
with 8 g of thymol in 12 g of gel and 12 g of thymol in 8 g of gel with a total weight of 20 g each
was carried out, presenting an efficiency similar to synthetic commercial products with the
difference that the Thymol is more economical and does not leave toxic residues in honey
(Abarca, 2001).

3. CONTROL OF PARASITES IN POULTRY PRODUCTION

Among the main effects that we can highlight of the essential oils in the production of birds, is
that they improve the digestibility of nutrients, increase the production of digestive enzymes
(lipases, amylases, trypsin), increase the nitrogen retention, have an antioxidant and anti-
inflammatory action, stimulate the non-specific immune system, increasing the production of
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macrophages and lymphocytes and also have an antimicrobial, antifungal, antiparasitic and
antiprotozoal effect (Aleson, 2009).

The nematicidal and bactericidal effects of medicinal plants such as Spanish oregano
(Plectranthusamboinicus) administered to backyard birds infused with 10 g of fresh leaves in 90
mL of drinking water, adding 1 mL per liter of drinking water, have been evaluated. in birds,
observing that it induces a reduction in the number of enterobacteria (Chuchuca, 2015) and
mountain oregano (LippiaoriganoidesKunth) in which the supplementation of 100 ppm of
essential oil in broilers reduced the negative impact on oocysts. Eimeria spp. (Betancourt, 2012).
Nematicidal effects of plants such as epazote (Chenopodium ambrosioides) have been found in
fighting cocks (Alvarez, 2011).

The natural products including thyme (Thymus vulgaris) are considered first order as an
antimicrobial (WHO, 1999) and phytobiotic of natural origin to replace the chemicals, because
they have been positive without any toxic effect in the production of birds with different
zootechnical purposes (Aleson, 2011).

Works carried out in different countries have used the essential oil of Thymus vulgaris for
backyard birds and broiler chickens. Remmalet al., (2013) found that in vitro concentrations of
0.3 to 20 mg / ml serve as treatment and control of parasites of Eimeria spp.

In Ecuador, Thymus vulgaris powder was proven as a growth promoter in backyard birds, adding
350 mg of ginger Zingiberofficinale in the feed of backyard birds (Toalombo, 2017). Eubiotic
products have also been developed with mixtures of essential oils such as thymol, eugenol and
piperine which generate a healthy balance of the microbiota in the intestinal tract of birds, which
allows them to express their genetic potential and as such DSM Nutritional Product ® has
patented a new eubiotic product based on essential oils and benzoic acid, obtaining as a result an
increase in weight gain of up to 3% and an improvement in the conversion rate of 1.5%. (Aleson,
2011).

4. LEARNED LESSONS

It is expected that with the application of Thymol in backyard chickens the presence of coccidia
is null, given the review that has been made in this regard and that several authors reveal that its
application in various mammals, and poultry and breeding semi industrial birds, has completely
eradicated the presence of coccidia, so this work would complete the space in the local
knowledge so that it can be applied in different ways, either in diluted dose in water, either in
food or in the form of an attenuated agent, in such a way that the final recommendation would be
for the owners of this bird, and they could consume it safely or commercialize it without
representing a public health danger.

The value of medical herbalism in the state of Chiapas lies in the fact that it is a form of health
care in which they trust and to which they resort on a daily basis to large sectors of the
population; In addition to being accessible, it is a culturally legitimized practice.
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