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ABSTRACT

Objective. The acaricidal activity of Momordica charantia (Mc), Megaskepasma erythrochlamys 
(Me) and Gliricidia sepium (Gs) on Rhipicephalus microplus (Rm) was evaluated. Materials and 
methods. Preliminary phytochemical analysis of leaves of the methanolic extract of Mc (EMc), 
the ethanolic extract of Me (EMe) and the acetone extract of Gs (EGs) were carried out through 
the technique of colorimetry and thin layer chromatography (CCD). The acaricidal activity was 
performed through in-vitro tests using the larval immersion test (LIT) and the adult immersion test 
(AIT). For in-situ tests, grazing cattle naturally infested with ticks were used, using the LC50 obtained 
from the in-vitro AIT tests; subsequently engorged females were taken to incubation to assess 
their reproductive capacity Results. The presence of several groups of secondary metabolites of 
acaricidal interest was determined. The acaricidal effect of plants extracts on engorged females was 
demonstrated; although only EGs showed larvicidal activity. Extracts at 160 mg/mL affected the life 
cycle of Rm by inhibiting oviposition in 46.9%, 66.1% and 84.03% (p<0.05) for EGs, EMc and EMe, 
respectively. On the other hand, the in-situ testing, significant difference (p<0.05) was observed 
between EMc and EMe regarding control groups. Conclusions. The results obtained are promising 
to strengthen the possibility of linking the extracts of these plants within integrated plans to control 
ticks in cattle production systems.

Keywords: Acari, cattle diseases, ethnopharmacology (Source: DeSC).

RESUMEN

Objetivo. Se evaluó la actividad acaricida de Momordica charantia (Mc), Megaskepasma 
erythrochlamys (Me) y Gliricidia sepium (Gs) sobre Rhipicephalus microplus (Rm). Materiales y 
métodos. Se realizó la marcha fitoquímica preliminar de hojas del extracto metanólico de Mc (EMc), 
del extracto etanólico de Me (EMe) y del extracto acetónico de Gs (EGs) a través de la técnica de 
colorimetría y cromatografía en capa delgada (CCD).  La actividad acaricida se realizó a través de 
pruebas in-vitro utilizando la prueba de inmersión de larvas  (LIT) y la prueba de inmersión de 
adultos (AIT). Para las pruebas in-situ se usaron bovinos en pastoreo infestados naturalmente con 
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garrapatas, utilizando las CL50 obtenidas en las pruebas in-vitro AIT; posteriormente las teleoginas 
se llevaron  a incubación para evaluar su capacidad reproductiva. Resultados. Se determinó la 
presencia de varios grupos de metabolitos secundarios de interés acaricida. Se demostró el efecto 
acaricida de los extractos de las plantas sobre teleoginas; aunque sólo EGs mostró actividad larvicida. 
Los extractos a 160 mg/mL afectaron el ciclo de vida de Rm inhibiendo la ovoposición en un 46.9%, 
66.1% y 84.03% (p<0.05) para EGs, EMc y EMe, respectivamente. Por otro lado, en las pruebas 
in situ se observó diferencia significativa (p<0.05) entre el tratamiento de EMc y EMe respecto a 
los grupos controles. Conclusiones. Los resultados obtenidos son prometedores para fortalecer la 
posibilidad de vinculación de los extractos de estas plantas dentro de planes integrados de control 
de garrapatas en sistemas de producción de bovinos. 

Palabras clave: ácaros y garrapatas, enfermedades de los bovinos, etnofarmacología (Fuente: DeSC). 

INTRODUCTION

A cattle ranching is an outstanding activity in 
the national economic context in general 3.5% 
of the nationals GDP and 56% of Livestock 
GDP (1). The ectoparasites, specifically the tick 
Rm has been associated with large economic 
losses for this productive screed by declining 
reproductive indices and weight gain associated 
with the transmission of pathogenic agents (2).

The use of acaricides has had a limited efficacy 
in reducing infestations and is accompanied by 
problems of resistant tick strains, environmental 
pollution and of meat or dairy products 
(3,4); this reinforces the need for alternative 
approaches to control tick infestations, where 
plant extracts are an option within the incursion 
of the integral management of external parasitic 
diseases (5,6).

Farmers who through traditional knowledge 
in the flora have sought and found solutions 
for the control of ectoparasites; species such 
as “matarratón” (Gs) and “Melón amargo” 
(Mc) were reported with antiparasitic effect in 
Colombia (7). 

The objective of this research work was to 
validate the ethnopharmacological information 
on the use of these forage plants, in addition 
of “manto rojo” (Me), as an antiparasitic for 
the control of Rm, both in in vitro and in situ 
models. 

MATERIALS Y METHODS 

Collection of plants and elaboration of 
extracts. Leaves of Mc L. N°COL 580477, 
Me Lindau N°COL 575462 y Gs (Jacq.) Kunth 
ex Walp N°COL576461; were collected between 
the months of April and July, on the farm of  

Universidad de los Llanos, located on rural area  
Barcelona, Villavicencio (Meta). 4° 04’32,91” 
North latitude , 73° 35’02,27 West Latitude, 
altitude 386 MASL, 3500 mm/year precipitation, 
87% HR and average ambient temperature 
27°C. 

The plant material was treated according to the 
methodology of the phytochemicals analysis 
proposed by Sanabria (8), thus: it was dried in 
a circulating air furnace at 40°C for 72 H and 
subsequently ground to pulverization for the 
elaboration of the extracts were weighed 150 
g of dry plant material ground of Mc, Me y Gs; 
subsequently exposed to 600 mL of Methanol 
99.8%, Ethanol 99.8% y Acetone 70% (Sigma-
Aldrich, St. Louis, MO), respectively; each in a 
glass decanting funnel, for 72 hours, carrying 
out the continuous percolation technique to 
exhaustion. 

The percolation liquid was filtered and 
concentrated at 40°C in a rotary evaporator IKA® 
RV10 control, at reduced pressure, eventually 
taking to dryness in water bath (bain-marie). 
The extracts were transferred to amber glass 
vials and stored at 4°C until the time of testing, 
the average yield of the extraction process was 
5%, subsequently, preliminary phytochemicals 
analyses of the extracts were performed 
to determine the presence of secondary 
metabolites through the colorimetric and CCD 
technique.  

Colony of Ticks. The collection of engorged 
females was developed in the bovine herd (21 
animals naturally parasitized) of the fam of 
Universidad de los Llanos; engorged females 
were washed with a 2.5% hypochlorite solution 
(6); groups of 10 engorged females were 
placed on Kraft paper in Petri dishes that were 
then placed in plastic boxes for the generation 
of microenvironments and incubated using a 
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refrigerated incubator MEMMERT® IPP110 a 27–
28ºC y HR 85-95%. 

Fourteen days after incubation, the eggs of the 
female engorged groups are heavy, identified 
and placed in an individual glass vial; the 
vials are covered with a gauze plug and then 
placed in the plastic boxes for incubation; once 
hatched, the larvae were used in the acaricide 
tests in vitro.

In vitro test. The AIT test proposed by 
Drummond et al (9) was applied, with 
adaptations. The engorged females were 
selected according to their morphology, motility 
and maximum engorgement; then weighed and 
separated in groups of 10 with homogeneous 
weights. Six repetitions for each concentration 
including the negative control group (water-
Tween 80 2.5%) and positive control Amitraz 
0.025% were developed, where engorged 
females were exposed to extracts at declining 
concentrations of 320, 160, 80, 40, 20 y 10 
mg/mL conducted in water-Tween 80 2.5%; 
submerging them in 10 mL of these solutions 
for 10 minutes, then dried and placed in 
plastic Petri dishes, then incubated in the same 
conditions described above.

By stereoscopy, mortality was determined at 24 
hours, 7 days and 14 days post-treatment; on 
day 14 post immersion the eggs were collected 
and weighed, the index of oviposition (IO), the 
percentage of inhibition of oviposition (IO%), 
reproductive control (CR%) and reproductive 
efficiency (ER) was determined for each treatment 
and controls through the following formulas:

Subsequently, 100 eggs of each experimental 
unit were placed in glass vials covered with a 
gauze plug, taking to incubation for 21 days 
until hatching; determined the percentage of 
hatching larvae (E%). 

ER was calculated with IO and E%, Like this:. 
The ER of each group of treated ticks was 
compared with the ER of the groups positive 
control and negative control; then CR% was 
calculated as well:

For the LIT test, 7-14 day-old larvae were used; 
exposing them at different concentrations 
of extracts 20, 40, 80, 160 mg/mL, negative 
and positive controls equal to those described 
above; developing three repetitions per 
treatment. For the bioassay the vials with 
larvae were placed in the center of a petri 
dish that was subsequently filled with soap 
and water; methodology described by Klafke 
et al (10) was used, where 1 mL of each final 
immersion solution was distributed in three 1.5 
mL microcentrifuge plastic tubes; with the use 
of a n°4 nylon brush, approximately 300 larvae 
were transferred to each tube, which was closed 
and vigorously agitated to ensure the immersion 
by 10 minutes of the larvae; subsequently 100 
larvae are removed and moved to a Whatman 
filter paper #1 which was folded and closed, 
these assemblies were placed in plastic boxes 
for incubation for 24 hours. 

Dead larvae were considered: those that 
did not move those that presented ataxia 
or appendicular movements only to the 
stereoscopic exam. To calculate mortality the 
formula used was:

In situ testing. The Acaricide activity of Eme 
y EMc was evaluated in Barcelona´s dairy 
herds, located in Km 12 runway Puerto López in 
Villavicencio, Meta; The evaluation of the EGs 
was carried out in the Agroindustry Center of 
the Meta  “Hachón” (SENA), located in Km 17 
runway Villavicencio - Puerto López. The use of 
animals was with prior written informed consent 
of the owners and approval by the Ethics 
Committee of the Universidad de los Llanos.

For each bioassay, 9 mixed bovine animals 
were used with high to medium infestations 
of Rm (approximately 20  engorged females 
per animal),  with average ages of 18 months 
and average live weight of 300 Kg; the bovines 
did not receive any kind of acaricide topical or 
systemic medication for a period of two months 
before the experiment; the animals grazed a 
grass meadow and had water at will; which 
were distributed in three experimental groups, 
where 3 animals underwent a spray bath with 
the solution of the extracts to the CL50; 3 
animals were the negative control (water-Tween 
80 2.5%); and finally 3 animals as positive 
control sprinkled with Amitraz 0.025%, for each 
experiment. The treatments in the bovines 
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were carried out with manual back pump with 
pressure, each animal received treatment for 
ten minutes with 1 liter of solution for every 
100 Kg of live weight.

For the evaluation of the effect of extracts in 
cattle, the methodology described by Bianchi 
et al (3) was carried out, in which engorged 
females (ticks >4.5 y <8 mm body length) 
and larvae (ticks <4.5 mm body length) were 
counted on the right side of the bovine body, 
specifically in 4 areas of 10 cm2: ventral lateral 
and dorsum lateral cervical aspect, tail base 
and perineum (Figure 1).  

Figure 1. Evaluation of the infestation of ticks and 
counting of larval stages and engorged 
females of Rm. A. ventral lateral cervical 
area, B. dorsum lateral cervical area, C. 
Perineum area, D. Tail base area.

Tick count was done before treatment (day 0), 
days 1 (D1), Day 2 (D2), and Day 3 post-treatment 
(D3). Daily tick counts were always at the same 
time (07:00-8 AM) and by the same researcher. 
At the end of the D3 the engorged females were 
collected moving them to in vitro conditions, in 
this way, groups of 10 engorged females were 
organized for the different treatments, which 
were taken to incubation according to the AIT 
methodology for evaluating reproductive capacity 
after receiving the spray baths. 

Statistical analysis. Sample size of the 
experiments in-situ was calculated from 
a power 80, confidence interval of 95%, 
maximum error 5%, average 12 and SD 
±2 engorged females, through the OPenEpi 
program, version 3.01. The results of mortality 
of larvae and engorged females were subjected 
to variance homogeneity test, Bartlett’s Test, 
and Kolmogorov-Smirnov test for normality, 
subsequent parametric analysis through the 
Probit method for the calculation of lethal 
doses 50 and 90; in addition to Chi-square to 
demonstrate differences between treatments. 

Other results obtained from the in-vitro tests 
(%IO, ER, CR%); in addition to the results 
obtained in the tests in-situ were subjected 
to the tests of homogeneity of variance and 
normality described previously, to be processed 
through the analysis of one way variance and 
multiple comparison of averages with the 
Tukey-Kramer test, With a reliability range of 
95% (p<0.05). The data were organized and 
analyzed in the statistical program OpenStat 
4.0, version 7.0.

RESULTS

EMc’s preliminary phytochemistry march 
determined the presence of alkaloids, saponins 
and sterols; of EMe was obtained alkaloids 
and saponins; and EGs flavonoids, terpenoids, 
coumarins, cardiac glycosides, saponins and 
tannins were found.

In vitro tests. EMc and EMe showed no 
larvicide activity; while EGs showed a CL50 78 
mg/mL (IC 71–83 mg/mL) y CL90 146 mg/mL 
(IC 128–182 mg/mL) in LIT. The results of the 
AIT test with the extracts evaluated were found 
to be a CL50 125 mg/mL (IC 69–266 mg/mL) 
and a CL90 930 mg/mL (IC 377–2085 mg/mL) 
for EMc; for EMe CL50 69 mg/mL (IC 20–176 mg/
mL) and CL90 846 mg/mL (IC 268–94906 mg/
mL); and for EGs CL50 155 mg/mL (IC 110–241 
mg/mL) and a CL90 562 mg/mL (IC 324–2601 
mg/mL). In addition, it was established that 
at the concentration of 160 mg/mL evaluated 
on engorged females, there are significant 
deleterious effects (p<0.05) on the life cycle of 
this parasite (Table 1).

Table 1. Effectiveness of the three plant extracts 
in-vitro by means of the AIT test in the 
inhibition of oviposition and reduction of 
the emergence of Rm.

160mg/mL extract IO IO% ER CR%

Gs 0.22 46.9 16.46 62.35

Mc 0.164 66.1 16.40 66.15

Me 0.06 84.03 4.03 91.3

In situ testing. The results shown in averages 
and standard deviation of the engorged females 
counts on the right side of the animals, are 
evidenced in tables 2, 3 and 4. 
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Table 2. Mc effect on the averages of engorged 
females counts on the right side of bovine 
animals.

Treatments Day 0 Day 1 Day 2 Day 3 Average

Mc 9.33  
±7.57A

7.33 
±5.51A

6.67 
±5.69A

3.67 
±4.04

5.89 
±1.95B

Negative control 13.33 
±9.02A

9.33 
±5.69 A

11.67 
±7.51A NR 10.50 

±1.64A

Positive Control 3.67 
±2.31B

2.67 
±1.53B

6.67 
±4.93A NR 4.67 

±2.82B

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey–Kramer. 

Table 3. Affect Me on the averages of engorged 
females counts on the right side of bovines.

Treatments Day 0 Day 1 Day 2 Day 3 Average

Me 21.3  
±2.3A

9 
±4A

8.3 
±2.5A

9.6 
±3.2A

9 
±0.6A

Negative control 4.6 
±2.0B

3.6 
±1.5AB

18.6 
±8A

32.6 
±13.5B

18.3 
±14.5B

Positive Control 6.6 
±1.5B

1.6  
±1.1B

1.3 
±0.5B 

0.6 
±1.1C

1.2  
±0.5C

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey–Kramer.

Table 4. Effect of Gs on the averages of engorged 
females counts on the right side of bovine 
animals.

Treatments Day 0 Day 1 Day 2 Day 3 Average

Gs 25  
±9.54A

27 
±9.85A

36 
±20.52A

32.3 
±18.8A

31.7 
±4.5A

Negative 
control

23 
±14.18A

24 
±18.08A

33 
±22.87AB 

24.3 
±19.14AB

27.11±
5.10A

Positive Control 27.33±
20.03A

9  
±6.08A

8.33 
±4.73B 

5.33 
±3.21B

7.56 
±1.95B

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey–Kramer.

About the averages and standard deviations of 
the larval count are presented in tables 5, 6 
and 7. 

Table 5. Results in-situ test for Mc and its effects on 
larval stages.

Treatments Day 0 Day 1 Day 2 Day 3 Average

Mc 6.67  
±7.33A

2.75 
±1.76A

1.67 
±2.35A

1.17 
±0.94

1.86 
±0.80B

Negative 
control

4.42 
±4.38A

3.92 
±3.68A

2.83 
±2.55A NR 3.38 

±0.76A

Positive Control 12.08 
±11.56A

4 
±5.13A

4 
±5.10A NR 4 

±0.1A

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey–Kramer.

Table 6. Results in-situ test for Me and its effects on 
larval stages.

Treatments Day 0 Day 1 Day 2 Day 3 Average

Me 23.7  
±30.6A

15 
±13.8A

19.5 
±17.5A

18 
±10.6A

17.5 
±2.2A

Negative 
control

39.1 
±28A

20.6 
±19.8A

22.7 
±21.9A

28.2 
±19.9A

23.8 
±3.9B

Positive Control 17 
±20.8A

11.2 
±8.8A

7.3 
±4.5A

7.3 
±4.8A

8.6 
±2.2C

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey–Kramer.

Table 7. Results in-situ test for Gs and its effects on 
larval stages.

Treatments Day 0 Day 1 Day 2 Day 3 Average

Gs 15.67  
±18.6A

11.67 
±11.70A

11.25 
±14.83A 

14.17 
±9.84A

12.36 
±1.57A

Negative 
control

11 
±13.31A

12,33 
±15.29A

10.33 
±13.28A

14 
±15.96A

12.22 
±1.83AB

Positive Control 21.92 
±20.16A

10.67 
±9.63A

8.42 
±7.55A

8.42 
±8.15A

9.16 
±1.29B

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey–Kramer.

Likewise, in the evaluation of the effects of the 
vegetal extracts on the reproductive capacity of 
the engorged females collected on day D3, the 
results are presented in tables 8, 9 and 10.

Table 8. Effect on inhibition of ovoposition and 
reduction of the hatching of Mc on engorged 
females collected D3. 

Treatments IO IO% ER CR%

Tween-80 2.5% 0.650A NA 66.25A NA

Amitraz 0.025% 0.434B 33.2A 47.90B 33.21A

AIT CL50 125 mg/mL 0.378B 41.8A 37.80B 41.83A

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey-Kramer. NA, 
does not apply.

Table 9. Effect on inhibition of ovoposition and 
reduction of the hatching of Me on engorged 
females collected D3. 

Treatments IO IO% ER CR%

Tween-80 2.5% 0.523A NA 52.29A NA

Amitraz 0,025% 0.243B 53.5A 7.29B 79.80A

AIT CL50 69 mg/mL 0.361B 30.9B 36.11C 30.95B

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey-Kramer. NA, 
does not apply.
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Table 10. Effect on inhibition of ovoposition and 
reduction of the hatching of Gs on engorged 
females collected D3. 

Treatments IO IO% ER CR%

Tween-80 2.5% 0.417A NA 41.67A NA

Amitraz 0,025% 0.414A 0.6A 20.71B 33.91A

Extract 100 mg/mL 0.313A 24.8B 31.34B 24.78A

Different letters in the same column indicate significant 
differences p<0.05, ANOVA posthoc Tukey-Kramer. NA, 
does not apply.

DISCUSSION

No Prior studies have been conducted on the 
acaricide properties of EMc, EMe, and EGs 
on Rm ticks, this being the first report. The 
application of plants or their extracts to control 
microorganisms has been used by practitioners 
of traditional medicine; for the last decades, 
acaricide and insecticide properties of plant 
extracts have been widely used as biological 
pest control (11). 

The Mc plant has been widely used as a 
medicinal plant, its medicinal properties include 
its antidiabetic potential, anti-inflammatory, 
antipyretic, antimicrobial activity, antiviral, 
antiparasitic, anthelmintic, antimalarial and 
antifungal (12). Gs is a tree legume mainly used 
as a forage species in cattle, its leaves have a high 
nutritional value with crude protein 23% (13); 
this plant is used as an antihistamine, antipyretic, 
expectorant, diuretic, antioxidant, antimicrobial, 
antimalarial, anthelmintic, trypanocidal, fly killer 
and acaricide effect (14,15). 

On the other hand Me is a flowering shrub very 
colorful and commonly used as ornamentation 
plant (16), unlike other plants this does not 
report information about other possible uses. 

Several studies have demonstrated the ability of 
groups of secondary metabolites type coumarins, 
condensed tannins, flavonoids, triterpenes, 
rotenoides, among others; to alter the biology 
of mites and insects (15,17,18,19): Several of 
these secondary metabolite groups were found 
in the phytochemistry march of EGs, EMc, and 
EMe collected under the Piedemonte of Meta 
conditions. Based on the determination of these 
promising chemical groups from the external 
and internal antiparasitic perspective, several 
studies have been developed; for example in 
tests performed in vitro with extracts of Gs 
was observed its effect anthelmintic reducing 

the motility of larvae stage L3 of Haemonchus 
contortus. This effect was related to secondary 
metabolites such as tannins/polyphenolic 
compounds (20), also terpenoids, flavonoids 
and lectins (21); it has also been shown that 
plants rich in these same groups of secondary 
metabolites have shown acaricide activity on 
Rm (22-25).

On the other hand, in the group of secondary 
metabolites type coumarins, group determined 
in the EGs, its antiparasitic capacity has been 
associated with mites through the inhibition 
of digestive enzymes belonging to the family 
of endopeptidases type serine, cysteine, 
aspartate; in addition metalloproteases, trypsin, 
chymotrypsin and cathepsin (26), enzymes 
with a proteolytic capacity of Rm who are 
responsible for the digestion of hemoglobin and 
act as reserve proteins during embryogenesis 
(27). Possibly this mechanism could explain 
the results obtained in the powerful inhibition 
of the life cycle of Rm (%IO, CR%, ER)(Tables 
1) (8,9,10) by affecting the larval and adult 
stages used in the study; and the significant 
differences on mortality in larval stages and 
engorged females (Tables 2-7); being these 
enzymes vital in the survival of this mite.

Some studies have shown Gs in vitro acaricide 
activity on Rm, with results similar to those 
found in this research (Table 1), for example 
Rodríguez et al (28) evaluated the in vitro 
efficacy of Morus Alba extract and Gs in Rm 
control and its oviposition; in which the pure Gs 
extract manifested a mortality of 53.33%; they 
also obtained an OI of 58%. 

Although in vitro acaricide activity on engorged 
females of Rm exposed to the plant extracts of 
this study show promising results of the incursion 
of these plants within the integrated control of 
external parasites in bovine production systems of 
the Piedemonte of the Meta department (Table 1-7). 

The interest of this type of phitoterapeutic rests 
on the infeasibility of the eggs of this parasite; 
finding for this study significant results by 
obtaining 62.35%, 66.15% and 91.3% of CR% 
and ER% of 16.46, 16.40% and 4.03%, for Gs, 
Mc and Me; within the life cycle of the Rm to 
the concentration of 16% of the extract (Table 
1), that is, the extracts under this model of 
experimentation generate a phenomenon of 
inhibition in the process of hatching (CR%) 
above 50% of the eggs ovoposited by the 
engorged females exposed to these herbal 
preparation.
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Similar data were reported by Alvarez et al 
(15) where the alcoholic extract of Gs showed 
a significant effect (p<0.05) on IO% in Rm of 
94%. Also about its acaricide capacity has been 
published that the 5% ethanolic extract  of leaves 
of Gs reduced a 57% the ovoposition of the 
Tetranychus Cinnabarinus mite, obtained from 
black bean plants; in addition, concentrations 
of 5, 10, 15, and 20% of the ethanolic extract 
of the plant caused 41.7, 80.6, 88.9 and 100% 
of mortality, respectively (14). 

For these reasons the results obtained from the 
in-vitro and in-situ study developed validate 
the ethnopharmacologic reports of the use of 
the Gs and Mc plants (29,30) as acaricides; in 
addition to linking as a new candidate to the 
plant Me as phytotherapeutic promising in 
animal production systems. On the other hand, 
in the bovine herds of the tropics under the 
parasitic load of the population is established 
in a 92% associated with the agroecosystem 
(preparasitic or free-life phases) and only 
8% or less is in its obligatory parasitic stage; 
emphasizing the importance of linking within the 
integrated control of parasites the opportunity 
to control the preparasitic phases of the parasitic 
agent to treat; opportunity to be supported in 
sustainable processes and procedures from the 
environmental perspective (11). 

At that time of the parasitic control the vegetal 
extracts play an important role,  by being able 

to be used in the reduction of the free parasitic 
load with minimal environmental impact (30); 
in addition to its possible use on bovine, action 
to be validated through future in-vivo and in situ 
studies to compare the results obtained in this 
study. The above information is relevant and can 
be used to consolidate the cultivation of Gs, Mc 
and Me in the bovine production systems of the 
Piedemonte of the Meta department, in order 
to be used as an alternative method within the 
integrated control of the common livestock tick, 
strengthening the silvopastoral development of 
Colombian stockbreeding in the context of the 
economic opening of the primary or extractive 
productive sector (1).

Conflict of interests.

The author (s)  declared no potential conflicts of 
interest with respect to the research, authorship 
and/ou publication of this article.

Acknowledgements.

To the National Funding Fund for Science, 
Technology and innovation, Francisco José de Caldas 
and the Universidad de los Llanos; for funding 
the research proposal within the macro research 
project: “Alternativa terapéutica para el control de 
Rhipicephalus microplus en bovinos con base en 
plantas forrajeras del piedemonte del Meta” Code 
1122-569-35063; and to professor Carlos Enrique 
Hoyos Diez, from Human Sciences and Education 
College, for the translation of the manuscript.

REFERENCIAS

1. CONPES. Documento CONPES 3676: 
Consolidación de la política sanitaria y de 
inocuidad para las cadenas láctea y cárnica. 
Colombia, Bogotá: Departamento Nacional 
de Planeación, Consejo Nacional de Política 
Económica y Social, Departamento Nacional 
de Planeación.  2010. URL Available from:  
https://colaboracion.dnp.gov.co/CDT/
Conpes/Econ%C3%B3micos/3676.pdf 

2. Reck J, Berger M, Terra RM, Marks FS, 
da Silva I, Guimarães JA, Termignoni C. 
Systemic alterations of bovine hemostasis 
due to Rhipicephalus (Boophilus) microplus 
infestation. Res Vet Sci. 2009; 86(1):56–62. 
[CrossRef] [PubMed] [Google Scholar]

3. Bianchi MV, Barré N, Messad S. Factors 
related to cattle infestation level and 
resistance to acaricides in Boophilus 
microplus tick populations in New Caledonia. 
Vet Parasitol. 2003; 112(1-2):75-89. 
[CrossRef] [PubMed] [Google Scholar] 

4. FAO. Maximum residue limits (MRLs) and 
risk management recommendations (RMRs) 
for residues of veterinary drugs in foods. 
FAO/WHO Food Standards Programme. Food 
and Agriculture Organization of the United 
Nations. 2017. URL Available from: http://
www.fao.org/fao-who-codexalimentarius/
codex-texts/maximum-residue-limits/en/  

https://doi.org/10.21897/rmvz.1951
https://colaboracion.dnp.gov.co/CDT/Conpes/Econ%C3%B3micos/3676.pdf
https://colaboracion.dnp.gov.co/CDT/Conpes/Econ%C3%B3micos/3676.pdf
https://doi.org/10.1016/j.rvsc.2008.05.007
https://www.ncbi.nlm.nih.gov/pubmed/18571684
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Systemic+alterations+of+bovine+hemostasis+due+to+Rhipicephalus+%28Boophilus%29+microplus+infestation&btnG=
https://doi.org/10.1016/s0304-4017(02)00415-6
file:https://www.ncbi.nlm.nih.gov/pubmed/12581586
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Factors+related+to+cattle+infestation+level+and+resistance+to+acaricides+in+Boophilus+microplus+tick+populations+in+New+Caledonia&btnG=
http://www.fao.org/fao-who-codexalimentarius/codex-texts/maximum-residue-limits/en/
http://www.fao.org/fao-who-codexalimentarius/codex-texts/maximum-residue-limits/en/
http://www.fao.org/fao-who-codexalimentarius/codex-texts/maximum-residue-limits/en/


8/9Rev MVZ Córdoba. 2020 January-April; 25(1):e1951
https://doi.org/10.21897/rmvz.1951

Jaramillo et al - Acaricidal effect of forage plants

5. Montes-Molina JA, Luna-Guidoa ML, 
Espinoza-Paz N, Govaertsc B, Gutierrez-
Micelid FA, Dendooven L. Are extracts of 
neem (Azadirachta indica A. Juss. (L.)) and 
Gliricidia sepium (Jacquin) an alternative to 
control pests on maize (Zea mays L.)? Crop 
Prot. 2008; 27(3-5):763–774. [CrossRef] 
[Google Scholar]

6. Castelblanco L, Sanabria OJ, Cruz A, 
Rodríguez CE. Reporte preliminar del efecto 
ixodicida de extractos de algunas plantas 
sobre garrapatas Boophilus microplus. Rev 
Cubana Plant Med. 2013; 18(1):118-130. 
[Google Scholar] 

7. García-Barriga H. Flora Medicinal de 
Colombia. Tomos I y II. Bogotá, Colombia: 
Imprenta Nacional de Colombia; 1975.  
[Google Scholar]

8. Sanabria A. Análisis fitoquímico preliminar. 
Metodología y su aplicación en la evaluación 
de 40 plantas de la familia Compositae. 
Bogotá, Colombia: Universidad Nacional 
de Colombia, Facultad de Ciencias, 
Departamento de Farmacia. 1983. https://
books.google.com.co/books/about/
Analisis_fitoquimico_preliminar_metodolo.
html?id=i2vhMgEACAAJ&redir_esc=y

9. Drummond RO, Glandey WJ, Whetstone T, 
Ernest SE. Laboratory testing of insecticides 
for control of the winter tick. J Econ Entomol. 
1971; 64(3):686-688. [CrossRef] [PubMed] 
[Google Scholar]

10. Klafke GM, Castro-Janer E, Mendes MC, 
Namindome A, Schumaker TT. Applicability 
of in vitro bioassays for the diagnosis of 
ivermectin resistance in Rhipicephalus 
microplus (Acari: Ixodidae). Vet Parasitol. 
2012; 184(2-4):212–220.[CrossRef ] 
[PubMed] [Google Scholar]

11. FAO. Animal Production and Health Division. 
Resistance Management and Integrated 
Parasite Control in Ruminants. Italy, Rome: 
Animal Production and Health Division, 
Agriculture Dept., Food and Agriculture 
Organization of the United Nations. 2004. URL 
Available from: http://www.fao.org/tempref/
docrep/fao/010/ag014e/ag014e00.pdf

12. Dvorkin-Camiel  L, Pharm DJS, Whelan MS. 
Tropical American Plants in the Treatment 
of Infectious Diseases. J Diet Suppl. 2008; 
5(4):349-372. [CrossRef] [PubMed] [Google 
Scholar]

 
13. Cuervo JA,  Narváez SW, Hahn C. 

Características forrajeras de la especie 
Gliricidia sepium (Jacq.) stend, fabaceae. 
Bol Cient Mus Hist Nat. 2013; 17(1):33-45.
[Google Scholar]

14. Sivira A, Sanabria ME, Valera N, Vásquez 
C. Toxicity of ethanolic extracts from 
Lippia origanoides and Gliricidia sepium 
to Tetranychus cinnabarinus (Boisduval) 
(Acari: Tetranychidae). Neotrop Entomol. 
2011; 40(3):375-379. [CrossRef] [PubMed] 
[Google Scholar]

 
15. Álvarez V, Loaiza J, Bonilla R, Barrios M. 

Control in vitro tick (Boophilus microplus ; 
Acari: Ixodidae) through plant extracts. Rev 
Biol Trop. 2008; 56(1):291-302. [CrossRef] 
[PubMed] [Google Scholar]

16. Bufford J, Lurie M, Daehler C. Biotic 
resistance to tropical ornamental invasion. 
Journal of Ecology. 2016, 104:518-530. 
[CrossRef] [Google Scholar]

17. Joji Rl, Beena, J. Chemical composition 
and antibacterial activity of the volatile oil 
from the bark of Gliricidia sepium. Int J 
Pharmacy Pharm Sci 2010; 2(3):177-179. 
https://innovareacademics.in/journal/ijpps/
Vol2Issue3/651.pdf

 
18. Krishnappa K, Dhanasekaran S, Elumalai K. 

Larvicidal, ovicidal and pupicidal activities 
of Gliricidia sepium (Jacq.) (Leguminosae) 
against the malarial vector, Anopheles 
stephensi Liston (Culicidae: Diptera). 
Asian Pac J Trop Med 2012; 5(8):598-604.  
[CrossRef] [PubMed] [Google Scholar]

19. Thomas, J., Govindan, S., Kurup, M. (2014). 
Isolation and characterization of mosquito 
larvicidal compound from Gliricidia sepium 
Jacq. Int J Pharm Res Health Sci 2(2):173-
178. http://www.pharmahealthsciences.
net/pdfs/volume2/13_MS_1443.pdf

https://doi.org/10.21897/rmvz.1951
https://doi.org/10.1016/j.cropro.2007.11.002
https://scholar.google.com/scholar?cluster=8403681588237105539&hl=es&as_sdt=0,5
https://scholar.google.com/scholar?hl=es&as_sdt=0%2C5&q=Reporte+preliminar+del+efecto+ixodicida+de+extracts+de+algunas+plantas+sobre+garrapatas+Boophilus+microplus&btnG=
https://scholar.google.com/scholar_lookup?title=+Flora+medicinal+de+Colombia:+Bot%C3%A1nica+m%C3%A9dica&author=Garc%C3%ADa+B.H.&publication_year=1974&volume=Tomo%20II
https://books.google.com.co/books/about/Analisis_fitoquimico_preliminar_metodolo.html?id=i2vhMgEACAA
https://books.google.com.co/books/about/Analisis_fitoquimico_preliminar_metodolo.html?id=i2vhMgEACAA
https://books.google.com.co/books/about/Analisis_fitoquimico_preliminar_metodolo.html?id=i2vhMgEACAA
https://books.google.com.co/books/about/Analisis_fitoquimico_preliminar_metodolo.html?id=i2vhMgEACAA
https://doi.org/10.1093/jee/64.3.686
https://www.ncbi.nlm.nih.gov/pubmed/5558278
https://scholar.google.com/scholar_lookup?title=Laboratory+testing+of+insecticides+for+control+of+the+winter+tick&author=DRUMMOMD+R.+O&author=GLANDEY+W&author=WHETSTONE+T&author=ERNEST+S&publication_year=1971&journal=Journal+of+Economic+Entomology&volume=64&pages=686-688
https://doi.org/10.1016/j.vetpar.2011.09.018
https://www.ncbi.nlm.nih.gov/pubmed/21978742
https://scholar.google.com/scholar?hl=es&as_sdt=0%2C5&q=Applicability+of+in+vitro+bioassays+for+the+diagnosis+of+ivermectin+resistance+in+Rhipicephalus+microplus+%28Acari%3A+Ixodidae%29&btnG=
http://www.fao.org/tempref/docrep/fao/010/ag014e/ag014e00.pdf
http://www.fao.org/tempref/docrep/fao/010/ag014e/ag014e00.pdf
https://doi.org/10.1080/19390210802519648
https://www.ncbi.nlm.nih.gov/pubmed/22436096
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Tropical+American+Plants+in+the+Treatment+of+Infectious+Diseases.&btnG=
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Tropical+American+Plants+in+the+Treatment+of+Infectious+Diseases.&btnG=
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Caracter%C3%ADsticas+forrajeras+de+la+especie+Gliricidia+sepium+%28Jacq.%29+stend%2C+fabaceae&btnG=
http://dx.doi.org/10.1590/S1519-566X2011000300011
https://www.ncbi.nlm.nih.gov/pubmed/?term=PMID%3A+21710033
https://scholar.google.com.co/scholar?q=Toxicity+of+ethanolic+extracts+from+Lippia+origanoides+and+Gliricidia+sepium+to+Tetranychus+cinnabarinus+(Boisduval)+(Acari:+Tetranychidae).&hl=es&as_sdt=0&as_vis=1&oi=scholart
https://doi.org/10.15517/rbt.v56i1.5525
https://www.ncbi.nlm.nih.gov/pubmed/18624244
https://scholar.google.com.co/scholar?q=Control+in+vitro+tick+(Boophilus+microplus+%3B+Acari:+Ixodidae)+through+plant+extracts&hl=es&as_sdt=0&as_vis=1&oi=scholart
https://doi.org/10.1111/1365-2745.12534
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Biotic+resistance+to+tropical+ornamental+invasion&btnG=
https://innovareacademics.in/journal/ijpps/Vol2Issue3/651.pdf
https://innovareacademics.in/journal/ijpps/Vol2Issue3/651.pdf
https://doi.org/10.1016/S1995-7645(12)60124-2
https://www.ncbi.nlm.nih.gov/pubmed/22840446
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Larvicidal%2C+ovicidal+and+pupicidal+activities+of+Gliricidia+sepium+%28Jacq.%29+%28Leguminosae%29+against+the+malarial+vector%2C+Anopheles+stephensi+Liston+%28Culicidae%3A+Diptera%29.&btnG=
http://www.pharmahealthsciences.net/pdfs/volume2/13_MS_1443.pdf
http://www.pharmahealthsciences.net/pdfs/volume2/13_MS_1443.pdf


9/9Rev MVZ Córdoba. 2020 January-April; 25(1):e1951
https://doi.org/10.21897/rmvz.1951

Jaramillo et al - Acaricidal effect of forage plants

20. von Son-de Fernex E, Alonso-Dayz MA, 
Valles-de la Mora B, Capetillo-Leal CM. In 
vitro anthelmintic activity of five tropical 
legumes on the exsheathment and motility of 
Haemonchus contortus infective larvae. Exp 
Parasitol 2012; 131(4):413-8. [CrossRef] 
[PubMed] [Google Scholar]

21. Puerto M, Arece J, López Y, Roche Y, Molina 
M, Sanavria A, da Fonseca HA. Efecto in vitro 
de extracts acuosos de Moringa oleifera y 
Gliricida sepium en el desarrollo de las fases 
exógenas de estrongílidos gastrointestinales 
de ovinos. Rev Salud Anim. 2014; 36(1):28-
34. http://scielo.sld.cu/scielo.php?script=sci_
arttext&pid=S0253-570X2014000100005

22. Bagavan A, Kamara JC, Elango G, Zahir 
AA, Rahuman AA. Adulticidal and larvicidal 
efficacy of some medicinal plant extracts 
against tick, fluke and mosquitoes. Vet 
Parasitol. 2009; 166(3-4):286-292. 
[CrossRef] [PubMed] [Google Scholar]

23. Zorloni A, Penzhorn BL, Eloff JN. Extracts 
of Calpurnia aurea leaves from southern 
Ethiopia attract and immobilise or kill ticks. 
Vet Parasitol. 2010; 168(1-2):160-164. 
[CrossRef] [PubMed] [Google Scholar]

24. Dantas ACS, Machado DMR, Araujo AC, 
Oliveira-Junior RG, Lima-Saraiva SRG, 
Ribeiro LAA, Almeida JRGS, Horta MC. 
Acaricidal activity of extracts from the 
leaves and aerial parts of Neoglaziovia 
variegata (Bromeliaceae) on the cattle tick 
Rhipicephalus (Boophilus) microplus. Res 
Vet Sci 2015; 100:165–168. https://doi.
org/10.1016/j.rvsc.2015.04.012 [CrossRef] 
[PubMed] [Google Scholar]

25. Ghosh S, Shankar S, Srivastava S, kumar S, 
Kumar A, Nagar G. et al. In vitro acaricidal 
properties of Semecarpus anacardium 
fruit and Datura stramonium leaf extracts 
against acaricide susceptible (IVRI-I line) 
and resistant (IVRI-V line) Rhipicephalus 
(Boophilus) microplus. Res Vet Sci 2015; 
101:69-74. [CrossRef] [PubMed] [Google 
Scholar]

26. Estrela AB, Seixas A, Teixeira O, Pinto AF, 
Termignoni C. Vitellin- and hemoglobin-
digesting enzymes in Rhipicephalus 
(Boophilus) microplus larvae and females. 
Comp Biochem Physiol B Biochem Mol 
Biol 2010; 157(4):326-335. [CrossRef] 
[PubMed] [Google Scholar]

27. Fagotto F. Yolk degradation in tick eggs: I 
Ocurrence of Cathepsin L-like acid proteinase 
in yolk spheres. Arch Insect Biochem Physiol 
1990; 14(4):217-235. [CrossRef] [PubMed] 
[Google Scholar]

28. Rodríguez MCE, Pulido SNJ.  Eficacia de 
extracts vegetales sobre la garrapata 
adulta Rhipicephalus (Boophilus) microplus 
y su oviposición. Rev Cubana Plant Med 
2015; 20(4):375-388. http://www.
revplantasmedicinales.sld.cu/index.php/
pla/article/view/230 [Google Scholar]

29. Brandão MGL, Zanetti NNS, Oliveira P, 
Grael CFF, Santos ACP, Monte-Mór RL. 
Brazilian medicinal plants described by 19th 
century European naturalists in the Official 
Pharmacopoeia. J Ethnopharmacol 2008; 
120(2):141-148. [CrossRef] [PubMed] 
[Google Scholar]

30. Ribeiro VL, Avancini C, Gonçalves K, 
Toigo E, von Poser G. Acaricidal activity of 
Calea serrata (Asteraceae) on Boophilus 
microplus and Rhipicephalus sanguineus. 
Vet Parasitol2008; 151(2-4):351-354. 
[CrossRef] [PubMed] [Google Scholar]

https://doi.org/10.21897/rmvz.1951
https://doi.org/10.1016/j.exppara.2012.05.010
https://www.ncbi.nlm.nih.gov/pubmed/22652531
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=In+vitro+anthelmintic+activity+of+five+tropical+legumes+on+the+exsheathment+and+motility+of+Haemonchus+contortus+infective+larvae.&btnG=
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0253-570X2014000100005
http://scielo.sld.cu/scielo.php?script=sci_arttext&pid=S0253-570X2014000100005
https://doi.org/10.1016/j.vetpar.2009.09.007
https://www.ncbi.nlm.nih.gov/pubmed/19819626
https://scholar.google.com.co/scholar?q=Adulticidal+and+larvicidal+efficacy+of+some+medicinal+plant+extracts+against+tick,+fluke+and+mosquitoes.&hl=es&as_sdt=0&as_vis=1&oi=scholart
https://doi.org/10.1016/j.vetpar.2009.10.026
https://www.ncbi.nlm.nih.gov/pubmed/20004522
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Extracts+of+Calpurnia+aurea+leaves+from+southern+Ethiopia+attract+and+immobilise+or+kill+ticks&btnG=
https://doi.org/10.1016/j.rvsc.2015.04.012
https://doi.org/10.1016/j.rvsc.2015.04.012
https://doi.org/10.1016/j.rvsc.2015.04.012
https://www.ncbi.nlm.nih.gov/pubmed/25979315
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Acaricidal+activity+of+extracts+from+the+leaves+and+aerial+parts+of+Neoglaziovia+variegata+%28Bromeliaceae%29+on+the+cattle+tick+Rhipicephalus+%28Boophilus%29+microplus.+&btnG=
https://doi.org/10.1016/j.rvsc.2015.05.015
https://www.ncbi.nlm.nih.gov/pubmed/26267092
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=In+vitro+acaricidal+properties+of+Semecarpus+anacardium+fruit+and+Datura+stramonium+leaf+extracts+against+acaricide+susceptible+%28IVRI-I+line%29+and+resistant+%28IVRI-V+line%29+Rhipicephalus+%28Boophilus%29+microplus.&btnG=
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=In+vitro+acaricidal+properties+of+Semecarpus+anacardium+fruit+and+Datura+stramonium+leaf+extracts+against+acaricide+susceptible+%28IVRI-I+line%29+and+resistant+%28IVRI-V+line%29+Rhipicephalus+%28Boophilus%29+microplus.&btnG=
https://doi.org/10.1016/j.cbpb.2010.08.002
https://www.ncbi.nlm.nih.gov/pubmed/20708708
https://scholar.google.com.co/scholar?hl=es&as_sdt=0%2C5&as_vis=1&q=Vitellin-+and+hemoglobin-digesting+enzymes+in+Rhipicephalus+%28Boophilus%29+microplus+larvae+and+females&btnG=
https://doi.org/10.1002/arch.940140403
https://www.ncbi.nlm.nih.gov/pubmed/2134178
https://scholar.google.com.co/scholar?hl=es&as_sdt=0,5&as_vis=1&q=Yolk+degradation+in+tick+eggs%3A+IN+Occurrence+of+Cathepsin+L-like+acid+proteinase+in+yolk+spheres.
http://www.revplantasmedicinales.sld.cu/index.php/pla/article/view/230
http://www.revplantasmedicinales.sld.cu/index.php/pla/article/view/230
http://www.revplantasmedicinales.sld.cu/index.php/pla/article/view/230
https://scholar.google.com.co/scholar?cluster=8726571478912995179&hl=es&as_sdt=2005&sciodt=0,5
https://doi.org/10.1016/j.jep.2008.08.004
https://www.ncbi.nlm.nih.gov/pubmed/18762237
https://scholar.google.com.co/scholar?cluster=16672046972111147579&hl=es&as_sdt=0,5
https://doi.org/10.1016/j.vetpar.2007.11.007
https://www.ncbi.nlm.nih.gov/pubmed/18158216
https://scholar.google.com.co/scholar?cluster=2664516937857015807&hl=es&as_sdt=0,5

