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ABSTRACT 

The presence of gastrointestinal nematodes (GIN) in sheep is a low productivity cause. This study aimed to 

determine the in vitro efficiency of Gliricidia sepium, Leucaena leucocephala, Guazuma ulmifolia, and 

Bursera simaruba aqueous extracts at three different doses (0.75, 1.00, and 1.25 mL), inhibiting the egg 

hatching of GIN from sheep. The inhibition efficiency in egg hatching (IEH), larval identification, and its 

genera proportion were evaluated.  Analysis of data was performed using Chi-square tests and analysis of 

variance. The four extracts obtained an IEH of 50%, being similar (p > 0.05) between them. The 1.25 mL 

dose and its combinations of Leucaena leucocephala and Gliricidia sepium at 1.25 mL dose obtained the 

highest efficiency (68.0, 85.0, and 77.0%, respectively). Five genera of larva were identified (Haemonchus 

spp, Trichostrongylus spp, Oesophagostomum spp, Cooperia spp, and Nematodirus spp). The highest 

prevalence (p ≤ 0.05) was obtained by Haemonchus spp (58.0%). According to the results, the four aqueous 

extracts exhibited ovicidal activity (GIN). However, the 1.25 mL dose and the Leucaena leucocephala, 

Gliricidia sepium extracts at 1.25 mL doses were the most effective. 

Keywords: Gastrointestinal parasites, anthelmintic plants, egg hatching. 

 

RESUMEN 

La alta presencia de nematodos gastrointestinales (ngi) en ovinos, es una causa de baja productividad. El 

objetivo fue determinar de forma preliminar la eficiencia in vitro de extractos acuosos de Gliricidia sepium, 

Leucaena leucocephala, Guazuma ulmifolia y Bursera simaruba a tres dosis (0.75, 1.00 y 1.25 mL), en la 

inhibición de la eclosión de huevos de ngi de ovinos. Se evaluó la eficiencia de inhibición en la eclosión de 

huevos (EIH), identificación y proporción de géneros de larvas. El análisis de datos se realizó mediante 

pruebas de Chi cuadrada y análisis de varianza. Los cuatro extractos obtuvieron una EIH del 50%, siendo 

similares (p > 0.05) entre ellos. La dosis de 1.25 mL y las combinaciones de Leucaena leucocephala y 

Gliricidia sepium a dosis de 1.25 mL obtuvieron mayor eficiencia (68.0, 85.0 y 77.0%, respectivamente). Se 

identificaron cinco géneros de larvas (Haemonchus spp., Trichostrongylus spp., Oesophagostomum spp., 

Cooperia spp., y Nematodirus spp.), siendo el de mayor (p ≤ 0.05) prevalencia Haemonchus spp. (58.0%). 

Los cuatro extractos acuosos exhibieron actividad ovicida de ngi. No obstante, la dosis de 1.25 mL y los 

extractos de Leucaena leucocephala, Gliricidia sepium a dosis de 1.25 mL fueron los más eficaces.  

Palabras clave: Parásitos gastrointestinales, plantas antihelmínticas, eclosión de huevos. 
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INTRODUCTION 

In Mexico, the economic impact derived from parasitism caused by gastrointestinal 

nematodes (GIN) is 445 million dollars per year (Rodríguez-Vivas et al., 2017), 

representing a serious problem by affecting animal productivity; translating into appetite 

loss, weight, anemia, diarrhea, growth retardation and even death (Rodríguez-Martínez 

et al., 2018). Chemical anthelmintics have been used for GIN control for decades because 

of their broad spectrum and ease of use. However, the irrational use of them (Closantel, 

Albendazole, Ivermectin and Nitroxinil), has developed resistance in GIN (Mondragón-

Ancelmo et al., 2019) as has been reported for the genera Haemonchus contortus, 

Teladorsagia circumcincta, Tricostrongylus spp., and Nematodirus spp., (Holsback et al., 

2016). 

 

Currently, novel and sustainable alternatives are required for the control of GIN, such as 

the use of forage plants, which apart from offering benefits due to their nutritional quality, 

have anthelmintic action; which has been related to the presence of secondary 

metabolites, among which are: lectins, terpenes, alkaloids, saponins, anthraquinones, 

flavonoids and tannins (Oliveira et al., 2017); the latter being those that have been 

associated mainly in the vital functions of nematodes (Medina et al., 2014). These have 

been reported to have the ability to bind to structural proteins (Son-de Fernex et al., 2016) 

and depending on where and how they bind to nematode structures, they can inhibit egg 

hatching, development, larval motility and unsheathing (Hoste et al., 2012; Son-de Fernex 

et al. 2016).  

In this sense, plants such as Gliricidia sepium, Leucaena leucocephala, Guazuma 

ulmifolia and Bursera simaruba are considered an important group of candidate plants 

with potential as food for animals in tropical and subtropical environments. In particular, 

Leucaena leucocephala and Gliricidia sepium are highly nutritious plants, legumes and 

rich in secondary metabolites (Son-de Fernex et al., 2012; Rivero-Pérez et al., 2019). 

They have been considered for their medicinal and anthelmintic properties (Sánchez and 

Faria, 2013; Canul-Solís et al., 2018), although they have not been consistently observed 

in animals.  

On the contrary, Guazuma ulmifolia and Bursera simaruba have been little studied in order 

to examine their possible anthelmintic properties in animals, although in traditional 

medicine they are used against gastrointestinal and microbial diseases (Boligon et al., 

2013); however, they are highly nutritious and widely used as feed or supplementary feed 

for livestock in tropical areas. 

 

Therefore, the objective of this preliminary study was to determine the in vitro efficiency 

of Gliricidia sepium, Leucaena leucocephala, Guazuma ulmifolia and Bursera simaruba 

aqueous extracts at three doses (0.75, 1.00 and 1.25 mL), on the inhibition of the hatching 

of ovine gastrointestinal nematode eggs. 

http://dx.doi.org/10.22319/rmcp.v8i1.4305
https://doi.org/10.1155/2018/3501827
https://doi.org/10.1155/2018/3501827
http://doi.org/10.3390/ani9100775
http://doi.org/10.3390/ani9100775
http://dx.doi.org/10.1590/S1984-29612016025
http://dx.doi.org/10.1590/S1984-29612016025
https://doi.org/10.1016/j.vetpar.2017.02.005
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0864-03942014000300001
https://doi.org/10.21753/vmoa.3.2.365
https://doi.org/10.1016/j.vetpar.2011.11.042
https://doi.org/10.21753/vmoa.3.2.365
https://doi.org/10.21753/vmoa.3.2.365
https://doi.org/10.1016/j.exppara.2012.05.010
https://doi.org/10.21929/abavet2019.95.
http://usfx.bo/nueva/vicerrectorado/citas/AGRARIAS_7/Zootecnia/Gutierrez,%20A.%20J.%20S.%20(2014).%20Efecto%20de%20la.pdf
http://usfx.bo/nueva/vicerrectorado/citas/AGRARIAS_7/Zootecnia/Gutierrez,%20A.%20J.%20S.%20(2014).%20Efecto%20de%20la.pdf
https://www.essencejournal.com/vol1/issue1/pdf/7.1.pdf
https://www.essencejournal.com/vol1/issue1/pdf/7.1.pdf
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MATERIAL AND METHODS 

Location 

The study was carried out at the Animal Science Laboratory of the Postgraduate College, 

Campus Campeche, located at km 17.5 Haltunchén-Edzná highway, Champotón, 

Campeche, Mexico. Located at 19 ° 29 '51.79 "LN and 90 ° 32' 45.01" LO, with an altitude 

of 24 meters above sea level. The predominant climate is warm subhumid with rains in 

summer, with an average annual temperature of 26 °C (García, 2004). 

 

Obtaining the aqueous extract 

Gliricidia sepium, Leucaena leucocephala, Guazuma ulmifolia and Bursera simaruba 

plants were selected, with green leaves (young and mature), from which 1 kg of each was 

collected. The leaves were washed twice with purified water to remove dust and residues; 

then they were cut into 2 cm pieces and placed in 10 L plastic buckets, to which 1 L of 

distilled water was added, leaving it to stand for 12 h. After standing, the content of each 

cuvette was poured into 3 L aluminum containers and placed on heating racks at 80 °C 

for 40 min; then, it was ground with an immersion blender (T-fal®) for 5 min, to later filter 

it three times and deposit it in 300 mL containers, previously labeled for treatment. Finally, 

they were refrigerated at 5 °C until use (Vinueza et al., 2006). 

The suspension obtained was considered as a standard solution (100%). From this 

solution, the doses were taken: 0.75, 1.00 and 1.25 mL, respectively for each treatment, 

plus a control group composed of distilled water, with 10 repetitions for each combination, 

as shown in table 1. 

 
Table 1. Distribution of treatments to evaluate the efficiency of forage plant aqueous extracts at 

three doses in inhibiting the hatching of sheep gastrointestinal nematodes  

Dose (mL) 

Aqueous extract 

0.75 1.00 1.25 

Gliricidia sepium   10 10 10 

Leucaena Leucocephala 10 10 10 

Guazuma ulmifolia  10 10 10 

Bursera simaruba 10 10 10 

Distilled water (Control) 10 10 10 

 
For each combination of extract: dose, the content of total phenols (Folin), total tannins 

(Foli+pvpp) (Makkar et al., 1993) and condensed tannins (Vanillin) (Makkar and Becker, 

1993) were determined as a reference, at the Faculty of Veterinary Medicine and 

Zootechnics of the Autonomous University of Yucatán, Yucatán, México (Table 2). 

 

 

 

 

https://www.academia.edu/12911044/Modificaciones_al_sistema_de_clasificaci%C3%B3n_clim%C3%A1tica_de_K%C3%B6ppen_para_adaptarlo_a_las_condiciones_de_la_Rep%C3%BAblica_Mexicana_2004_Enriqueta_Garc%C3%ADa
https://www.researchgate.net/publication/48224786
http://doi.org/10.1002/jsfa.2740610205
http://doi.org/10.1007/BF00984996
http://doi.org/10.1007/BF00984996
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Table 2. Chemical analysis of total phenols, total tannins and condensed tannins of aqueous 

extracts from four forage plants 

Aqueous extract 
Dose Total phenols Total tannins Condensed tannins 

mL mg mg mg 

Gliricidia sepium  0.75 0.73 0.39 0.67 

  1.00 0.97 0.52 0.89 

  1.25 1.21 0.65 1.11 

Leucaena leucocephala 0.75 1.99 0.86 1.17 

  1.00 2.65 1.1 1.56 

  1.25 3.31 1.44 1.95 

Guazuma ulmifolia  0.75 1.00 0.77 0.19 

  1.00 1.33 1.03 0.25 

  1.25 1.66 1.29 0.31 

Bursera simaruba 0.75 1.35 0.59 0.70 

  1.00 1.8 0.78 0.93 

  1.25 2.25 0.98 1.16 

 

Obtaining feces and parasite load 

The study was carried out according to the standards of use and care of animals destined 

for research of the Postgraduate College, Mexico and according to the Official Mexican 

Standard NOM–024–ZOO–1995. 

 

Prior to the in vitro test, the number of eggs per gram of feces (e.p g.) was determined 

by means of a stool study. Sheep feces were obtained from a herd belonging to the “Los 

Robles” ranch located in Adolfo López Mateos, Escárcega, Campeche, Mexico, located 

at 18° 38' 09.51" NL and 90° 18' 04.69" LO, with a warm subhumid climate with rains in 

summer and average temperature of 26 °C (García, 2004). From which 60 sheep with 

an average age of 1.5 years were randomly taken, managed under a semi-stable 

system with day grazing, night confinement and without deworming in the eight months 

prior to collection. 

 

All stool samples were homogenized in a single sample and processed using the 

McMaster technique, modified by Rodríguez-Vivas and Cob-Galera (2005), to count the 

number of GIN eggs, obtaining an average of 671.6 ± 250.4 epg, classified within a 

moderate infestation, ranging from 200 to 800 epg, recommended to establish parasite 

control (Morales et al., 2010). 

 

Identification and proportion of GIN larvae genus 

A larval culture was carried out with the previously described feces, with a duration of nine 

days, following the methodology of Corticelli and Lai (1963) described by (Niec, 1968), in 

order to determine the efficiency of the aqueous extracts on the hatching of GIN eggs; 

http://www.gob.mx/cms/uploads/attachment/file/202301/NOM-024-ZOO-1995_161095.pdf
https://www.academia.edu/12911044/Modificaciones_al_sistema_de_clasificaci%C3%B3n_clim%C3%A1tica_de_K%C3%B6ppen_para_adaptarlo_a_las_condiciones_de_la_Rep%C3%BAblica_Mexicana_2004_Enriqueta_Garc%C3%ADa
http://bibliotecasibe.ecosur.mx/sibe/book/000049652
http://www.scielo.org.ve/pdf/zt/v28n4/art11.pdf
http://helminto.inta.gob.ar/Niec/Cultivo%20e%20Identificaci%C3%B3n%20de%20Larvas%20Infectantes%20de.pdf
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where the extracts at corresponding doses were applied every day at the time of aeration. 

The liquid collected in Falcon® tubes from the final phase of the larval culture was 

centrifuged (Centrifuge, VELAB VE-4000®) at 1500 rpm (415.8 x g) for 15 min, to collect 

the larvae by sedimentation. 

 

Subsequently, they were placed in refrigeration at 5 ° C for five hours to stop metabolism 

and be counted by means of a stereoscopic microscope (VELAB VE-S3®). Of the total 

larvae obtained from each treatment, 100 were taken, to which 5% Lugol solution was 

added and observed with a microscope (UOP UB102i®), to be identified by morphological 

structures, based on the forelimb and/or mainly later (Niec, 1968). 

 

Efficiency in inhibiting egg hatching 

It was determined using equation (1) proposed by Álvarez et al. (2007). 

 

𝐼𝐸𝐻 = 100 ⟦1 −
𝜇 𝑇𝑟

𝜇 𝑇
⟧,       (1) 

 

Where, IEH = Percentage of efficiency in the inhibition of eggs, 𝜇 𝑇𝑟= Arithmetic mean of 

the treated group and, 𝜇 𝑇= Arithmetic mean of the control group. 

 

Statistical analysis 

A completely randomized design with factorial arrangement (5 x 3) plus was used, where 

the plus was the control treatment. The factors were: Aqueous extract (G. sepium, L. 

leucocephala, G. ulmifolia, B. simaruba and Distilled water) and Dose (0.75, 1.00 and 1.25 

mL). Data analysis was performed using Chi-square tests on the variables expressed in 

counts (%) and analysis of variance by the general linear models procedure (PROC GLM), 

of the SAS/STAT statistical package (SAS Institute Inc, 2012) in numeric variables. 

Comparisons of means were made by the Tukey test. All analyzes were carried out with 

a level of significance α = 0.05. 

 

RESULTS AND DISCUSSION 

Efficiency in inhibiting GIN eggs 

Significant differences (p ≤ 0.05) were found in the average of hatched eggs, being the 

treatments with aqueous extracts of plants those that obtained a reduction of half of 

hatched eggs, compared to the control. The 1.25 mL dose obtained a greater (p ≤ 0.05) 

reduction in egg hatching, compared to the control. The smallest (p ≤ 0.05) egg hatchings 

were presented with extracts of L. leucocephala, G. sepium with doses at 1.25 mL and B. 

simaruba at 0.75 mL (Figure 1). 

 

http://helminto.inta.gob.ar/Niec/Cultivo%20e%20Identificaci%C3%B3n%20de%20Larvas%20Infectantes%20de.pdf
http://hdl.handle.net/10669/13815
http://www.sas.com/en_us/software/analytics/stat.html
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Figure 1. Hatched larvae average of sheep gastrointestinal nematodes with the addition of aqueous 

extracts of forage plants at three doses 

 

The results found showed that the aqueous extracts actively affect the hatching of 

gastrointestinal nematodes eggs. This suggests that the activity of these plants is 

generally associated with the presence of secondary metabolites (Torres-Acosta et al., 

2016; Oliveira et al., 2017), mainly condensed tannin concentration, without ruling out the 

participation of other secondary metabolites in the anthelmintic effect. It is alluded that the 

action mechanism of active compounds may be by interacting with cell membranes, which 

results in destabilization and the consequent increase in cell permeability that facilitates 

the action on egg intracellular proteins (Vieira et al., 2018) which inhibits its hatching. 

 

However, other mechanisms may contribute to the observed effect, such as that reported 

by Vargas-Magaña et al. (2014) and Chan-Pérez et al. (2016), who mention that plant 

extracts can possibly inhibit enzymes´ reaction present in the egg membrane necessary 

for hatching, or preventing the formation of larvae by affecting the morula so that the larvae 

do not develop fully and do not achieve hatch. This results in a reduction in the number of 

larvae that hatch from the eggs; although, these are only hypotheses that should be tested 

in future studies. 

 

Regarding IEH, the aqueous extracts were similar (p> 0.05) in effectiveness, with around 

50% inhibition. The 1.25 mL dose was more efficient (p ≤ 0.05) compared to the rest of 

the doses evaluated. The combination L. leucocephala with doses of 1.25 mL was the 

most efficient (p ≤ 0.05), followed by G. sepium at 1.25 mL and B. simaruba at 0.75 mL. 

http://www.redalyc.org/articulo.oa?id=93945700009
http://www.redalyc.org/articulo.oa?id=93945700009
https://doi.org/10.1016/j.vetpar.2017.02.005
file:///C:/Users/Usuario/Desktop/http/doi.org/10.1017/S0031182018000689
https://doi.org/10.1016/j.vetpar.2014.10.008
https://doi.org/10.1016/j.vetpar.2015.11.001
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It should be noted that, although the efficiency of the G. ulmifolia extract was not the best, 

it presented efficiencies greater than 59.8% with the 1.00 and 1.25 mL doses (Table 3). 

 
Table 3. Efficiency of forage plant aqueous extracts at three doses on the inhibition of ovine 

gastrointestinal nematode eggs 

 

a, b, c, d, e, f, g, h. Different letter within each column indicates statistical difference (p ≤ 0.05). A, B. Different 

letter within each column indicates significant difference (p ≤ 0.05). X, Y. Different letter within each column 

indicates significant difference (p ≤ 0.05). 

 
All the extracts were efficient in inhibiting the hatching of GIN eggs, compared to the 

control; possibly due to the presence of secondary metabolites present in the leaves 

(Martínez-Ortíz et al., 2013; Oliveira et al., 2017), mainly the condensed tannins to which 

a large part of this activity has been attributed; which in contact with the egg penetrate the 

cuticle, causing ultrastructural damage, preventing the development of the egg or 

paralyzing the larvae of the first stage (Vargas-Magaña et al., 2014). In some tropical 

legumes, in vitro anthelmintic activity has been reported against nematodes, suggesting 

that the activity may be related to the presence of tannins (Hoste et al., 2012; González-

Cortázar et al., 2018).  

On the other hand, non-legume plants, such as G. ulmifolia, their activity may be related 

to phenolic and flavonoid components (Feltrin et al., 2012), which have been reported with 

anthelmintic activity, which may suppose that these had some influence on the answer 

found for this excerpt. However, since the extract is a mixture of bioactive compounds, 

these can be acting individually, additively or synergistically. 

 

 

Aqueous extract Dose (mL) Efficiency (%) Efficiency according to aqueous extract 

(%)  

Gliricidia sepium 

0.75 

1.00 

1.25 

48.8 cd 

51.2 d 

77.6 g 

 

56.0 A 

 

Leucaena leucocephala 

0.75 

1.00 

1.25 

16.0 ab 

30.0 bc 

85.7 h 

 

42.0 A 

 

Guazuma ulmifolia 

0.75 

1.00 

1.25 

22.0 abc 

59.8 de 

62.4 ef 

 

48.0 A 

 

Bursera simaruba 

0.75 

1.00 

1.25 

75.4 g 

25.1 abc 

66.7 ef 

 

55.0 A 

 

Distilled water 

0.75 

1.00 

1.25 

0.0 a 

0.0 a 

0.0 a 

 

0.0 B 

 

Efficiency according to dose 

(%) 

0.75 

1.00 

1.25 

18.0 X 

16.0 X 

68.0 Y 

https://doi.org/10.1016/j.exppara.2012.11.024
https://doi.org/10.1016/j.vetpar.2017.02.005
https://doi.org/10.1016/j.vetpar.2014.10.008
https://doi.org/10.1016/j.vetpar.2011.11.042
https://doi.org/10.1007/s00580-017-2577-1
https://doi.org/10.1007/s00580-017-2577-1
https://doi.org/10.3923/ajbs.2012.268.272
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The extracts of G. sepium, L. leucocephala, at a dose of 1.25 mL and B. simaruba with a 

dose of 0.75 mL inhibited larval hatching by 79%, this response is related to the higher 

content of condensed tannins, previously reported for these plants (Table 2), which may 

help explain the effects on IEH with these extracts. These results are higher than those 

reported by Puerto et al. (2014), who determined the in vitro effect on egg hatching, using 

the aqueous extract of G. sepium, obtaining 40% inhibition and 50% inhibition, with doses 

of 7.90 mg mL-1 using L. leucocephala reported by Son-de Fernex et al. (2016), with 

aqueous and acetonic extracts, but not for G. sepium, obtaining a 100% inhibition of the 

eggs at a concentration of 1.03 mg mL-1. 

 

In general, a positive dose-dependent effect was observed in most of the plant extracts; 

however, in the extract based on B. simaruba, the greatest responses were found at lower 

doses, so it is proposed that the secondary metabolites of this plant have a more defined 

action on this activity, making it a good candidate for future investigations. 

The plant extracts used have a positive response towards the control of the hatching of 

GIN eggs by means of the phytochemicals present. However, more studies are required 

on the identification of the molecules present in the extracts, this would help to understand 

action mechanisms involved in their effects on the GIN. 

 

Identification and proportion of genus of GIN larvae 

Five genera of GIN larvae were identified, being Haemonchus spp., the one with the 

highest (p ≤ 0.05) prevalence with 58.0%, continuing Trichostrongylus spp., and 

Oesophagostomum spp., with 25.0 and 15.0%, respectively. The genera Cooperia spp., 

and Nematodirus spp., achieved 2.0% prevalence. Table 4 shows the most effective 

combinations in the inhibition (p ≤ 0.05) of eggs, according to the genus of GIN. 

 

It is observed that the action of the aqueous extracts on the genera found was positive, 

since there is a decrease in the hatching of eggs. The extracts of G. sepium and L. 

leucocephala at 1.25 mL have a greater inhibitory effect on four of the five genera found; 

while for Cooperia spp., at lower doses of G. sepium and G. ulmifolia they obtained a 

greater effect. In this sense, it has been reported that for the Cooperia spp genus, phenolic 

compounds and flavonoids have shown activity (Son-de Fernex et al., 2015), which 

suggests that the phenolic compounds in these extracts may have an important role in the 

inhibition of this genus. 

 

 

 

 

 

 

http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0253-570X2014000100005
https://doi.org/10.21753/vmoa.3.2.365
https://doi.org/10.1016/j.vetpar.2015.10.005
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Table 4. Hatched larvae according to genus of sheep gastrointestinal nematodes with the addition 

of forage plant aqueous extracts at three doses 

Aqueous 

extract 

Dose 

(mL) 

Genera of larvae (%) 

Haemonchus 

spp. 

Oesophagostomum    

spp. 

Trichostrongylus  

spp. 

Cooperia  

spp. 

Nematodirus 

spp. 

 0.75 60.2 77.2 27.6 0.0* 0.0 

G. sepium 1.00 48.7 38.3 57.7 50.0 0.0 

 1.25 29.9* 26.6* 15.7* 3.8 0.1 

 0.75 80.9 60.5 100.0 100.0 0.0 

L. leucocephala 1.00 96.8 19.1* 50.4 33.3 0.0 

 1.25 16.8* 9.4* 15.2* 3.8* 0.0 

 0.75 100.0 13.2* 55.2 100.0 0.0 

G. ulmifolia 1.00 55.7 15.7* 25.2* 0.0* 0.0 

 1.25 39.6* 6.3* 44.9 53.8 0.1 

 0.75 21.4* 28.9* 27.6 100.0 0.0 

B. simaruba 1.00 54.1 57.4 100.0 50.0 0.0 

 1.25 41.1 31.3 24.2* 46.2* 0.1 

 0.75 100.0 100.0 100.0 100.0 0.0 

Distilled water 1.00 100.0 100.0 100.0 100.0 0.0 

 1.25 100.0 100.0 100.0 100.0 100.0 

*Indicates statistical difference (p ≤ 0.05) within each column 

 

The aqueous extracts inhibited the hatching of Haemonchus contortus eggs by 46%, 

which is a highly pathogenic helminth of small ruminants, with global distribution. The most 

efficient combinations were L. leucocephala, G. sepium at 1.25 mL and B. simaruba at 

0.75 mL with approximately 77% efficiency, the result being related to the content of 

condensed tannins present. As mentioned by Vargas-Magaña et al. (2014), who point out 

that the anthelmintic activity of plant extracts on Haemonchus contortus eggs has been 

mainly related to the content of condensed tannins and other secondary metabolites that 

contribute partially or totally. They have been speculated to include alkaloids, saponins, 

phenolic compounds (Ferreira et al., 2013), and more recently monoterpenoids (Goel et 

al., 2020).  

 

It is important to highlight the extract of B. simaruba, which at lower doses obtained 

inhibitions greater than 70% in Haemonchus spp., Oesophagostomum spp., and 

Trichostrongylus spp., so it is a source of research. 

 

The action of condensed tannins and other secondary plant compounds are not exactly 

known and can vary with the parasite, its developmental stage, and the biochemical 

characteristics of the plant species. However, it has been identified that the outer 

membrane of GIN eggs and larvae is rich in lipids and glycoproteins where tannins can 

bind, resulting in the accumulation of aggregates (Hoste et al., 2006) that can affect 

development of the larvae, decreasing the hatching of the egg or its motility (Martínez-

Ortíz et al., 2013). 

https://doi.org/10.1016/j.vetpar.2014.10.008
https://doi.org/10.1016/j.vetpar.2018.02.016
https://doi.org/10.1016/j.biopha.2020.110411
https://doi.org/10.1016/j.biopha.2020.110411
https://doi.org/10.1016/j.pt.2006.04.004
https://doi.org/10.1016/j.exppara.2012.11.024
https://doi.org/10.1016/j.exppara.2012.11.024
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The efficacy obtained in the present study provides us with useful information that allows 

us a starting point for studies focused on determining optimal doses, identification and 

isolation of molecules with anthelmintic activity, present in the extracts with the highest 

bioactivity in the control of the hatching of GIN. 

 

 

CONCLUSIONS 

The aqueous extracts of Gliricidia sepium, Leucaena leucocephala, Guazuma ulmifolia 

and Bursera simaruba exhibited anthelmintic activity against GIN eggs. However, the 1.25 

mL dose and Leucaena leucocephala and Gliricidia sepium extracts at 1.25 mL doses 

were the most effective. These preliminary results could be a possible sustainable 

alternative for the prevention and parasitosis control in hair sheep, highlighting the need 

for studies on the identification of the bioactive compounds responsible for this activity. 
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