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 Given the increasing resistance to conventional acaricides, the search for plant-
based therapeutic alternatives to control the cattle tick Rhipicephalus (R.) microplus 
has been driven. This tick is responsible for transmitting zoonotic hemoparasites 
and causing significant economic losses. This study aimed to validate 
ethnopharmacological reports on the acaricidal effects of plants traditionally used in 
the state of Meta, Colombia, on R. microplus teleogines and larvae, and to identify 
groups of secondary metabolites. Ethnopharmacological surveys were conducted, 
finding seventeen plant species. Eighteen ethanolic extracts were prepared from 
these species for in vitro evaluation of their acaricidal effect at concentrations of 10, 
20, 40, 80, and 160mg/mL. In addition to performing a preliminary phytochemical 
analysis, adult immersion tests (AIT) and larval immersion tests (LIT) were 
performed observing mortality and impact on the reproductive cycle. Probit analysis 
was used to determine LC50 and LC90 values, and ANOVA and Tukey's post-hoc 
test were used to determine differences between the concentrations of the extracts 
and the negative (Tween-80 2%) and positive (Cypermethrin 0.015%) controls 
(P<0.05). When mortality in AIT and LIT was compared between the highest 
concentration (160mg/mL) of the extracts and cypermethrin, five and three extracts, 
respectively, showed higher mortality rates (P<0.05). Similarly, eight extracts had 
significant adverse effects on the reproductive cycle in AIT (P<0.05). The best LC50 
and LC90 values were obtained in Annona muricata (AIT=20.74mg/mL and 
106.04mg/mL) and Dioclea virgata (LIT=26.80mg/mL and 116.78mg/mL). Of the 
twelve groups of secondary metabolites evaluated in the phytochemical analysis, 
alkaloids, coumarins, cardiotonic glycosides, and sapogenins were the most 
prevalent. Seven promising plants were found for the control of R. microplus. These 
results confirm the value of traditional ethnopharmacological knowledge and 
provide evidence of the potential of plant extracts as a sustainable alternative for 
tick management in cattle. 
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INTRODUCTION 

 
The tick Rhipicephalus (R.) microplus (Murrell and 

Barker, 2003) is the new taxonomic classification 
assigned to Boophilus microplus (Canestrini, 1887). It is 
an ixodid tick characterized as monoxenous, completing 
its life cycle on a single host, feeding on blood for 21 
days. Its different developmental stages include larva, 
metalarva, nymph, metanymph, neogyne, parthenogyn, 
and teleogine; the last two being partially regurgitated and 

totally regurgitated females, respectively (Estrela et al., 
2010). R. microplus is widely distributed in tropical and 
subtropical regions located between latitudes S30 and 
N40, in the Americas, Africa, Asia, and Europa (Luciano 
et al., 2025). 

Infestation by R. microplus ticks is one of the main 
problems in cattle farming in tropical countries (Mollong 
et al., 2025). Worldwide, tick-borne diseases cause annual 
losses estimated at US$ 14 to 19 billion. Specifically, R. 
microplus represents annual losses of US$ 168 million in 
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Colombia (Shahzad et al., 2025). Ticks also have a 
significant impact on public health, as R. microplus, 
transmit multiple zoonotic diseases such as Crimean-
Congo hemorrhagic fever virus and tick-borne 
encephalitis; bacterial diseases such as Q fever (Coxiella) 
and borreliosis (Borrelia); protozoal diseases such as 
theileriosis (Theileria) and babesiosis (Babesia); and 
rickettsial diseases such as anaplasmosis (Anaplasma) and 
ehrlichiosis (Ehrlichia, Rickettsia) (Johansson et al., 2020; 
Luciano et al., 2025). 

Tick control in cattle has been performed worldwide 
since the 19th century using chemical agents (allopathic 
drugs). However, due to the irresponsible handling of 
these products, these organisms have undergone a process 
of selection pressure (Rajput et al., 2006), with R. 
microplus being the tick that has most rapidly developed 
resistance to conventional acaricides worldwide (Dzemo 
et al., 2022). Colombia is no exception to this 
phenomenon, with reports of antiparasitic resistance in R. 
microplus from various regions of the country (López-
Arias et al., 2015; Villar et al., 2020). 

Considering these inferences, the FAO (2004) 
recommends developing sustainable pest control 
strategies in animal production systems, from an 
environmental perspective and effective from an animal 
health approach. This way, the use of medicinal plant 
extracts for parasite control, based on 
ethnopharmacological reports, is a widely used scientific 
practice today that has demonstrated good results in 
integrated pest management (Jaramillo-Hernández et al., 
2020; Aponte-Forero et al., 2024). Furthermore, these 
extracts are very convenient for production systems, 
because they are environmentally sustainable due to 
their short biodegradation time in the soil (Pereira et al., 
2025). Although vaccination exists as a fundamental 
pillar of preventive plans for R. microplus infestation in 
cattle, its commercialization and use are highly limited 
in Colombia (Jaramillo-Hernández, 2022). 

The most studied plants with acaricidal and repellent 
potential against various tick species belong to the 
Asteraceae, Euphorbiaceae, and Solanaceae families 
(Bisht et al., 2025). Among the groups of secondary 
metabolites isolated from plant extracts with acaricidal 
potential, coumarins stand out. These compounds are 
distinguished for inhibiting serine proteases involved in 
coagulation, such as trypsin and chymotrypsin, which 
could compromise the parasite's hemoglobin digestion 
(Estrela et al., 2007; 2010). Terpenoids could also play a 
significant role as acaricides against R. microplus, 
thanks to their biocidal properties, potential repellent 
effects, and mechanisms such as acetylcholinesterase 
inhibition. In fact, compounds such as thymol, carvacrol, 
p-cymene, and citral have exhibited acaricidal activity in 
both susceptible and resistant strains (dos Santos 
Cardoso et al., 2020). Taken together, this evidence 
supports the idea that secondary metabolites such as 
coumarins and terpenoids have convergent mechanisms 
of action by interfering with hemoglobin digestion or the 
reproductive physiology of the parasite, thus supporting 
their potential as sustainable alternatives to synthetic 
acaricides.  

In the state of Meta (Colombia), experimental 
validation, both in vitro and in situ, of plant extracts with 

acaricidal activity and effects on the reproductive 
biology of R. microplus remains limited. To date, only 
one study conducted in the city of Villavicencio has 
been documented (Jaramillo-Hernández et al., 2020). 
This represents a significant knowledge gap and 
highlights the need for further research to scientifically 
support the traditional use of medicinal plants with 
potential acaricidal properties in the region. Therefore, 
the present study aimed to validate 
ethnopharmacological reports on the use of medicinal 
plants in the state of Meta (Colombia) for their acaricidal 
activity against engorged adult females (teleogines) and 
larvae of R. microplus, as well as to identify the 
secondary metabolite groups present in these plant 
extracts. 
  

MATERIALS AND METHODS 
 

Collection, identification of plants, and preparation 
of plant extracts: Fifty (50) cattle production systems 
were randomly selected from five (05) municipalities in 
the state of Meta, Colombia (Fig. 1). The database of the 
Colombian Agricultural Institute (ICA, 2024) was used 
to identify the cattle production systems registered in 
each selected municipality. Agricultural workers at these 
sites completed an ethnopharmacological survey 
validated by Gallegos-Zurita et al. (2016). Most of the 
medicinal plants were collected in situ and 
taxonomically classified at the National Herbarium of 
Colombia (COL); the remaining plants were purchased 
at local markets according to the instructions of 
agricultural workers. Their botanical identity was 
verified using taxonomic keys, literature, and the 
database of the National Herbarium of Colombia, 
without depositing specimens (N/A) (Table 1). 
 

 
 
Fig. 1: Municipalities in the state of Meta where surveys were 
conducted in the cattle livestock. 
 

Five kilograms (5kg) of fresh plant material were 
collected in accordance with the part used as indicated in 
the surveys (Table 1). Extraction was performed 
according to Jaramillo-Hernández et al. (2020), using 
96% ethanol (Sigma-Aldrich, St. Louis, MO, USA), and 
the yield percentages for each ethanolic extract were 
determined. The resulting extract was reconstituted in 
distilled water/Tween-80 (2%) at concentrations of 10, 20, 
40, 80, and 160mg/mL (Jaramillo-Hernández et al., 2020; 
Silva et al., 2009). 
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Table 1: Botanical data for the plants used in the present study. 
Botanical name Popular 

name 
Family Part of plant Mode of 

preparation 
Method of application 
on the animal 

Voucher 
specimen 

Ethanolic extraction 
yield (%) 

Allium sativum Ajo Amaryllidaceae Fruit Molienda Dietary inclusion N/A 8.5 
Annona muricata Guanabana Annonaceae Leaves Decoction Spray bath COL632419 0.12 
Azadirachta indica Neem Meliacea Leaves Decoction Spray bath COL632459 5.8 
Capsicum annuum Aji Solanaceae Fruit Maceration Spray bath N/A  9.12 
Carica papaya  

Papaya Caricaceae 
Leaves/Seeds Decoction/ 

Maceration 
Spray bath COL632465 6.1/3.45 

Curcubita maxima Ahuyama Cucurbitaceae Seeds Maceration Spray bath N/A  2.35 
Dioclea virgata Kudzu Fabaceae Leaves Decoction Spray bath COL632464 5.34 
Eugenia stipitata Arazá Myrtaceae Seeds Maceration Spray bath N/A  0.04 
Gliricidia sepium Matarratón Fabaceae Leaves and Branch Decoction Spray bath COL576461 10.27 
Guazuma ulmifolia Guásimo Malvaceae Leaves and bark Decoction Spray bath  N/A  5.11 
Ipomea quamoclit Enredadera Convolvulaceae Leaves and Branch Decoction Spray bath COL632462 0.04 
Jacaranda obtusifolia Gualanday Bignoniaceae Leaves Decoction Spray bath COL632420 8.5 
Lantana cujabensis Lantana Verbenaceae Leaves and Branch Maceration Spray bath COL632461 2.26 
Miconia dolichorrhyncha Barretón Melastomataceae Leaves Decoction Spray bath COL632421 8.53 
Morinda citrifolia Noni Rubiaceae Fruit Maceration Spray bath N/A  7.6 
Trichanthera gigantea Cajeto Acanthaceae Leaves Decoction Spray bath COL632463 0.13 
Urera baccifera Ortiga Urticaceae Leaves Decoction Spray bath COL632418 1.52 
COL: Initial de identification code of the National Herbarium of Colombia. N/A: Not applicable. 
 
Ticks, adult immersion tests and larval immersion 
tests: Teleogines of R. microplus were collected from 
naturally infested cattle. According to official records 
from 2025, 295472 cattle were reported in the selected 
municipalities (ICA, 2025), of which approximately 7.9% 
correspond to dairy systems (FEDEGAN, 2024), with an 
estimated population of 23342 animals. Considering a 
prevalence of R. microplus ticks of 79.3% (Valencia et al., 
2017), a sample size of 250 cattle was calculated with a 
95% confidence level using OpenEpi software. In each 
cattle production system, between 5 and 6 animals were 
sampled, collecting between 15 and 20 teleogines from 
each bovine. This research was endorsed by the Bioethics 
Committee of the University of the Llanos, according to 
Act 006 by consensus on November 24, 2022, and was 
carried out in accordance with Law 1774 of 2016 on 
Animal Protection in Colombia. The tick species was 
confirmed by stereoscopy using the taxonomic keys of 
Walker et al. (2003). They were then placed in Petri 
dishes for teleogines –adult- immersion tests (AIT), 
whereas others were incubated at 27-28°C and 85-95% 
RH for oviposition and hatching of larvae, which were 
then used for larval immersion tests (LIT). 

The AIT was performed according to Drummond et 
al. (1973), modified by Jaramillo-Hernández et al. (2020). 
Each replicate (three per concentration and control) 
consisted of a group of 10 teleogines of uniform weight, 
immersed for 10min in 10mL of the extract solution at 
each of the evaluated concentrations (10, 20, 40, 80, 
160mg/mL), a negative control (distilled water/Tween-80 
2%), and a positive control (Cypermethrin 0.015%, 
AGROZ®, AGROZ S.A., Colombia). The teleogines were 
then placed in Petri dishes and incubated under the 
conditions described above. The number of dead ticks was 
determined by stereoscopy after 24h, 7 days, and 14 days 
post-treatment. After 14 days of post-immersion, the eggs 
laid on the slides were collected and weighed. 
Subsequently, 100 eggs from each experimental unit were 
placed in glass vials sealed with a gauze stopper and 
incubated for 21 days until hatching. Post-hatching larval 
mortality was also assessed over a 6h period. The visual 
estimation technique for mortality and hatching rate was 
performed by a single observer (Drummond et al., 1973), 
who was unaware of the treatment of each Petri dish or 

vial to avoid biased estimation.  The following formulas 
were used with the data obtained to calculate the 
oviposition index (OI), the percentage of oviposition 
inhibition (RO%), the percentage of larval hatching (E%), 
the reproductive efficiency (REI), and the reproductive 
control (EP%): 

 

 
 

 
 

 
 

 
 

LIT was performed according to Shaw (1966) 
modified by Jaramillo-Hernández et al. (2020). 
Approximately 100 fourteen-day-old larvae were used for 
each concentration of the extract and controls described in 
the AIT test. The larvae were immersed for 10min, and 
the number of dead larvae per treatment and control was 
determined after 24h of incubation, with three replicates. 
Larvae were considered dead if they were immobile, 
exhibited ataxia, or showed appendicular movements only 
upon stereoscopic examination. The percentage of 
mortality was calculated according to the FAO “Plan 
Protection Bulletin” recommendations (1971): 
 

 
 
Phytochemical analysis: A preliminary phytochemical 
analysis of the collected plant parts was performed 
(Table 1) following the methodology proposed by 
Sanabria (1983) and Maheshwaran et al. (2024) using 
colorimetric methods in order to determine the presence 
or absence of secondary metabolites groups (alkaloids, 
phenolic compounds, coumarins, cardiogenic glycosides, 
flavonoids, phytosterols, sesquiterpene lactones, 
quinones, saponins, sapogenins, tannins, and terpenes) 
(Fig. 2). 
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Fig. 2: Preliminary phytochemical analysis of ethanolic plant extracts 
tested against Rhipicephalus microplus. Color intensity represents the 
presence of secondary metabolite groups detected by colorimetric 
assays (- = not detected; += low presence; ++= moderate presence; 
+++= high presence). 
 

Statistical analysis: The mortality rates of teleogines and 
larvae, as well as reproductive parameters of teleogines, 
were analyzed using ANOVA, followed by a post-hoc 
analysis with Tukey's test for multiple comparisons of 
means. Proportional data were transformed to arcsine-
square root before analysis, and data were presented as 
percentages for presentation purposes in the study. 
Additionally, a probit analysis was performed to calculate 
LC50 and LC90 with a 95% confidence level (P<0.05). The 
data were organized and analyzed using SPSS Statistics 
version 25 (IBM Corporation, Chicago, IL, USA). 

 
RESULTS  

 
Seventeen plants indicated in the surveys were 

collected, and eighteen extracts were prepared (Carica 
papaya was the subject of two extracts, one from its seeds 
[S] and the other from its leaves [L]). It was observed that, 
of the plants used in the different productions, 76.5% used 
the aerial parts of the plants (leaves), 63.2% used the 
decoction to prepare the extract, and 94.7% of those 
extracts were applied by spraying on cattle for tick 
control. The percentage yields of plant ethanolic extract 
are shown in Table 1. 

The acaricidal activity as observed by AIT test is 
shown in Table 2. Four extracts (Annona muricata, 
Cucurbita maxima, Eugenia stipitata and Miconia 
dolichorrhyncha) showed 100% mortality at a 
concentration of 160mg/mL. One extract (Cucurbita 
maxima) showed 100% mortality at a concentration of 
80mg/mL, which was statistically significant compared to 
the positive control (P<0.05). Seven extracts at 
160mg/mL and nine extracts at 80mg/mL showed activity 
similar to that of the positive control (P>0.05). In the LIT 
test (Table 3), it was observed that, at a concentration of 
160mg/mL, two extracts (Carica papaya seeds and 
Dioclea virgata) had higher mortality rates than the 
positive control (P<0.05). Three extracts (Azadirachta 
indica, Cucurbita maxima and Eugenia stipitata) showed 
acaricidal activity similar to that of the positive control 
(P>0.05). 

 
Table 2: Mortality (%) of Rhipicephalus microplus teleogines exposed to different concentrations of ethanolic plant extracts. 
 
Treatment 

Concentration (mg/mL) 
10 20 40 80 160 

Tween-80 2% (-) 6.67± 5.77a 6.67± 5.77a 6.67± 5.77a 6.67± 5.77a 6.67± 5.77a 

Cypermethrin 0.015% (+) 76.67±5.77b 76.67±5.77b 76.67±5.77b 76.67±5.77b 76.67±5.77b 

Allium sativum 43.33±5.77c 46.67±5.77c 60.00±0.00c 63.33±5.77b 66.67±5.77b 

Annona muricata 26.67±5.77c 56.67±5.77c 66.67±5.77b 76.67±5.77b 100.0±0.0c* 

Azadirachta indica 33.33±5.77c 40.0±0.0c 56.67±5.77c 70.0±0.0b 76.67±5.77b 

Capsicum annuum 13.33±5.77a 33.33±5.77c 53.33±5.77c 60.0±0.0c 76.67±5.77b 

Carica papaya S. 33.33±11.55c 36.67±5.77c 53.33±5.77c 63.33±5.77b 76.67±11.55b 

Carica papaya L. 16.67±5.77a 23.33±5.77c 26.67±5.77c 33.33±5.77c 43.33±5.77c 

Curcubita maxima 20.0±0.0c 33.33±5.77c 40.0±0.0c 100.0±0.0c* 100.00±0.00c* 

Dioclea virgata 13.33±5.77a 20.0±0.0c 50.0±0.0c 63.33±5.77b 76.67±11.55b 

Eugenia stipitata 36.67±5.77c 40.0±0.0c 53.33±5.77c 73.33±5.77b 100.00±0.00c* 

Gliricidia sepium 10.0±0.0a 10.0±0.0a 10.0±0.0a 20.0±0.0c 26.67±5.77c 

Guazuma ulmifolia 10.0±0.0a 16.67±5.77a 23.33±5.77c 23.33±5.77c 40±10.0c 

Ipomea quamoclit 30.0±0.0c 50.0±0.0c 63.33±5.77b 63.33±5.77b 76.67±5.77b 

Jacaranda obtusifolia 16.67±5.77a 20.0±0.0c 33.33±5.77c 50.0±0.0c 63.33±5.77b 

Lantana cujabensis 36.67±5.77c 40.0±0.0c 43.33±5.77c 53.33±5.77c 60.0±0.0c 

Miconia dolichorrhyncha 23.33±5.77c 50.0±0.0c 53.33±5.77c 70.0±0.0b 100.0±0.0c 

Morinda citrifolia 10.0±0.0a 23.33±5.77c 30.0±0.0c 36.67±5.77c 43.33±5.77c 

Trichanthera gigantea 23.33±5.77c 50.0±0.0c 73.33±5.77b 80.0±0.0b 90.00±0.00c* 

Urera baccifera 0.0±0.0a 10.0±0.0a 23.33±5.77c 33.33±5.77c 33.33±5.77c 

Means within a column followed by different letters are significantly different (ANOVA, HSD Tukey: P<0.05). *: Significant differences greater than the 
positive control (P<0.05). (-): Negative control. (+): Positive control. 
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The effect of the plant extracts on the reproductive 
parameters measured in teleogines have been depicted in 
Table 4. Eight extracts showed a reduction in the 
oviposition index (RO%), similar to the positive control 
(P>0.05), and four extracts inhibited oviposition (100%) at 
concentrations of 80 to 160mg/mL (P<0.05). Regarding the 
reproductive efficiency index (REI), three extracts at 
80mg/mL and two extracts at 160mg/mL showed a 
reproductive efficiency of 0%, demonstrating complete 
inhibition of egg hatching (P<0.05). Regarding the efficacy 
of the ethanolic extracts of the different plants (EP%), it 
ranged from 2.76 to 100%, depending on the concentrations 
evaluated. Nine extracts achieved efficacy greater than 90% 
EP. On the other hand, with respect to the extracts of 
Azadirachta indica, Capsicum annuum, and Miconia 

dolichorrhyncha, early larval mortalities were observed less 
than six hours post-hatching (P<0.05) (Table 5). 

In the probit analysis for teleogines, the best LC50 and 
LC90 values were recorded for Annona muricata and 
Cucurbita maxima (Table 6), and for larvae, they were 
Dioclea virgata and Carica papaya (seeds); the ethanol 
extract of Lantana cujabensis was not included in the 
Probit analysis, as it did not cause mortality at any of the 
concentrations evaluated (Table 7). According to the 
phytochemical analysis by colorimetry of the evaluated 
secondary metabolites groups, all plants contained 
coumarins. The other metabolites varied among the 
extracts, with alkaloids, coumarins, cardiotonic 
glycosides, and sapogenins being the most prevalent in the 
different plant extracts (Fig. 2). 

 
Table 3: Mortality (%) of Rhipicephalus microplus larvae exposed to different concentrations of ethanolic plant extracts. 
 
Treatment 

Concentration (mg/mL) 
10 20 40 80 160 

Tween-80 2% (-) 0.0±0.0a 0.0±0.0a 0.0±0.0a 0.0±0.0a 0.0±0.0a 

Cypermethrin 0.015% (+) 85.94±5.73b 85.94±5.73b 85.94±5.73b 85.94±5.73b 85.94±5.73b 

Allium sativum 10.44±1.62c 11.39±1.43c 12.60±1.65c 15.58±1.52c 20.65±0.82c 

Annona muricata 5.94±1.20a 16.17±1.06c 30.47±2.04c 43.30±3.52c 62.71±2.81c 

Azadirachta indica 3.21±0.35a 17.06±3.68c 35.01±4.00c 66.06±3.25c 84.19±3.30b 

Capsicum annuum 1.96±0.66a 4.54±1.52a 5.87±2.99a 8.71±3.59a 9.19±3.36a 

Carica papaya S. 13.39±2.90c 23.85±2.93c 32.29±5.71c 73.90±7.28b 97.31±1.56c* 

Carica papaya L. 9.88±1.97c 18.37±3.2c 24.91±5.82c 31.06±1.62c 43.20±5.89c 
Curcubita maxima 21.40±0.36c 30.55±9.94c 45.56±2.01c 60.07±8.73c 71.99±8.52b 

Dioclea virgata 20.10±1.42c 44.85±6.63c 58.57±5.18c 80.96±2.18b 97.96±0.08c* 

Eugenia stipitata 6.98±3.91a 14.59±1.47c 26.09±4.44c 58.47±9.86c 92.63±2.28b 

Gliricidia sepium 4.30±0.81a 11.75±1.99c 26.94±4.75c 39.66±4.82c 44.32±3.99c 

Guazuma ulmifolia 0.60±1.03a 4.33±0.20a 7.35±0.64a 10.45±3.16c 43.07±3.57c 

Ipomea quamoclit 9.90±2.65c 12.08±0.44c 21.66±1.52c 25.60±6.18c 57.78±7.00c 

Jacaranda obtusifolia 5.85±0.26a 8.55±1.39c 9.33±0.21c 10.72±0.38c 15.02±0.27c 

Lantana cujabensis 0.0 ± 0.0a 0.0 ± 0.0a 0.0 ± 0.0a 0.0 ± 0.0a 0.0 ± 0.0a 

Miconia dolichorrhyncha 2.07±1.14a 3.34±1.75a 6.10±0.48a 6.80±0.61a 8.95±0.97c 

Morinda citrifolia 11.34±0.38c 15.29±2.96c 18.13±5.24c 35.03±11.69c 55.62±4.91c 

Trichanthera gigantea 22.99±6.84c 25.75±3.76c 41.03±6.86c 45.34±3.69c 71.39±1.94c 

Urera baccifera 5.62 ± 4.11a 8.95 ± 2.55a 12.20 ± 0.26c 23.06 ± 3.84c 24.67 ± 4.32c 

Means within a column followed by different letters are significantly different (HSD Tukey: P<0.05). *: Significant differences greater than the positive 
control (P<0.05). (-): Negative control. (+): Positive control. 

 
Table 4: Effect of ethanolic plant extracts on egg production index (EPI%), reduction in oviposition (RO%), reproduction efficiency index (REI) and 
efficacy of the extracted product (EP%) in engorged females (teleogines) of Rhipicephalus microplus. 
Treatment Concentration (mg/mL) EPI RO (%) REI EP (%) 
Tween-80 2% (-) 20 0.520±0.03a N/A 52.04± 3.23a N/A 

Cypermethrin 
0.015% (+) 

0.15 0.102±0.05b 80.32±9.19a 5.90±3.11b 88.67±5.98a 

Allium sativum 10 0.314±0.03c 39.63±5.36b 29.85±2.65c 42.65±5.09b 

 20 0.309±0.0c 40.55±0.73b 27.84±0.34c 46.50±0.66b 
 40 0.247±0.01c 52.49±2.00b 19.78±0.83c 62.0±1.60b 
 80 0.216±0.01c 58.44±2.35b 16.22±0.92c 68.83±1.76b 
 160 0.193±0.0c 62.99±0.75b 13.48±0.27c 74.09±0.53b 
Annona muricata 10 0.224±0.0c 57.03±0.70b 21.24±0.35c 59.18±0.66b 

 20 0.138±0.03b 73.51±6.28a 11.03±2.61b 78.81±5.02a 
 40 0.069±0.02b 86.68±2.92a 1.39±0.30b 97.34±0.58a 
 80 0.034±0.0b 93.44±0.63a 0.0 ± 0.0b 100.0±0.0b* 
 160 0.0±0.0c* 100.0±0.0b* 0.0 ± 0.0b 100.0±0.0b* 
Azadirachta indica 10 0.187±0.01b 64.06±2.45b 16.83±1.15c 67.65±2.21b 

 20 0.179±0.01b 65.57±1.05b 10.75±0.33b 79.34±0.63a 
 40 0.141±0.01b 72.82±2.83a 5.66±0.59b 89.13±1.13a 
 80 0.073±0.01b 86.04±1.18a 2.18±0.18b 95.81±0.35a 
 160 0.067±0.01b 87.05±1.25a 0.67±0.07b 98.70±0.13b* 
Capsicum annuum 10 0.226±0.01c 56.49±1.61b 21.51±0.80c 58.67±1.53b 

 20 0.211±0.03c 59.38±4.91b 19.02±2.30c 63.45±4.42b 
 40 0.172±0.01b 66.96±1.54a 10.32±0.48b 80.17±0.92b 
 80 0.119±0.01b 77.12±1.22a 5.95±0.32b 88.56±0.61a 
 160 0.029±0.01b 94.34±1.15b* 0.88±0.18b 98.30±0.35b* 
Carica papaya S. 10 0.188±0.01c 63.86±1.68b 17.87±0.83c 65.67±1.60b 

 20 0.165±0.02b 68.30±2.88a 14.85±1.35c 71.47±2.59b 
 40 0.143±0.0b 72.51±0.77a 10.73±0.30b 79.38±0.58b 
 80 0.109±0.02b 79.12±3.77a 7.61±1.37b 85.38±2.64a 
 160 0.041±0.0b 92.09±0.95a 2.06±0.25b 96.05±0.47a 
Carica papaya L. 10 0.363±0.01c 30.28±1.43b 34.47±0.71c 33.77±1.36b 

 20 0.360±0.01c 30.85±2.10b 32.39±0.98c 37.76±1.89b 
 40 0.354±0.01c 31.99±1.31b 28.32±0.55c 45.59±1.05b 
 80 0.227±0.03c 56.37±5.38b 18.17±2.24c 65.09±4.31b 
 160 0.219±0.01c 57.93±2.61b 17.52±1.09c 66.34±2.09b 
Curcubita maxima 10 0.197±0.01c 62.08±1.54b 15.79±0.64c 69.66±1.23b 

 20 0.140±0.01b 73.19±0.97a 5.58±0.20b 89.28±0.39b 
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 40 0.127±0.01b 75.55±1.32a 2.54±0.14b 95.11±0.26b 
 80 0.0±0.0c* 100.0±0.0b* 0.0±0.0b 100.0±0.0b* 
 160 0.0±0.0c* 100.0±0.0b* 0.0±0.0b 100.0±0.0b* 
Dioclea virgata 10 0.256±0.0c 50.76±0.25b 23.06±0.12c 55.69±0.22b 

 20 0.173±0.01b 66.73±2.42a 13.85±1.01c 73.38±1.94b 
 40 0.109±0.0b 79.13±0.62a 7.60±0.23b 85.39±0.43a 
 80 0.080±0.01b 79.89±8.30a 4.81±0.63b 90.76±1.21a 
 160 0.040±0.0b 92.34±0.95a 1.20±0.15b 97.70±0.28b* 
Eugenia stipitata 10 0.254±0.01c 51.23±1.12b 22.84±0.53c 56.11±1.01b 

 20 0.203±0.01c 60.97±2.77b 16.25±1.15c 68.77±2.22b 
 40 0.167±0.01b 67.88±2.70a 11.70±0.98b 77.52±1.89b 
 80 0.165±0.01b 68.31±2.28a 10.72±0.77b 79.40±1.48a 
 160 0.0±0.0c* 100.0±0.0b* 0.0±0.0b 100.0±0.0b* 
Gliricidia sepium 10 0.516±0.03a 0.77±4.89b 50.61±2.49a 2.76±4.79b 

 20 0.472±0.0a 9.24±0.75b 46.29±0.38a 11.06±0.73b 
 40 0.385±0.02c 26.07±4.03b 37.70±2.05c 27.55±3.95b 
 80 0.363±0.03c 30.17±4.82b 35.25±2.43c 32.26±4.68b 
 160 0.321±0.0c 38.40±0.86b 30.46±0.42c 41.48±0.82b 
Guazuma ulmifolia 10 0.474±0.01a 8.95±2.85b 46.91±1.47a 9.86±2.82b 

 20 0.437±0.0c 16.09±0.83b 42.79±0.42c 17.77±0.81b 
 40 0.344±0.02c 33.96±4.45b 33.34±2.25c 35.94±4.32b 
 80 0.312±0.01c 40.14±1.28b 29.60±0.64c 43.13±1.22b 
 160 0.282±0.01c 45.78±1.42b 25.40±0.66c 51.20±1.27b 
Ipomea quamoclit 10 0.372±0.01c 28.60±2.72b 29.73±1.13c 42.88±2.18b 

 20 0.313±0.02c 39.91±3.71b 23.45±1.45c 54.93±2.78b 
 40 0.222±0.04c 57.43±8.60b 15.51±3.13c 70.20±6.02b 
 80 0.121±0.02b 76.72±3.99a 7.27±1.25b 86.03±2.39a 
 160 0.106±0.01b 79.56±2.72a 5.32±0.71b 89.78±1.36a 
Jacaranda obtusifolia 10 0.446±0.0a 14.28±0.56b 43.72±0.29c 16.0±0.55b 

 20 0.332±0.01c 36.24±2.57b 31.52±1.27c 39.43±2.44b 
 40 0.328±0.01c 36.98±2.74b 31.16±1.35c 40.14±2.60b 
 80 0.305±0.02c 41.37±3.18b 28.38±1.54c 45.47±2.96b 
 160 0.197±0.02c 62.10±3.86b 17.75±1.81c 65.89±3.47b 
Lantana cujabensis 10 0.304±0.01c 41.64±2.40b 27.34±1.12c 47.48±2.16b 

 20 0.280±0.0c 46.29±0.24b 23.76±0.11c 54.34±0.21b 
 40 0.211±0.02c 59.44±3.45b 16.89±1.43c 67.55±2.76b 
 80 0.143±0.01b 72.60±1.69a 9.98±0.62b 80.82±1.18a 
 160 0.116±0.01b 77.62±2.14a 6.99±0.67b 86.57±1.28a 
Miconia dolichorrhyncha 10 0.188±0.01c 63.83±2.23b 16.94±1.04c 67.45±2.0b 

 20 0.108±0.01b 79.33±1.96a 7.53±0.71b 85.53±1.37a 
 40 0.094±0.0b 81.94±0.72a 4.70±0.19b 90.97±0.36a 
 80 0.059±0.01b 88.60±1.19a 0.0±0.0b 100.0±0.0b* 
 160 0.0±0.0c* 100.0±0.0b* 0.0±0.0b 100.0±0.0b* 
Morinda citrifolia 10 0.278±0.01c 46.66±1.45b 26.37±0.72c 49.32±1.38b 

 20 0.270±0.02c 48.05±4.19b 24.33±1.96c 53.25±3.77b 
 40 0.264±0.01c 49.21±2.21b 22.47±0.98c 56.83±1.88b 
 80 0.178±0.01b 65.79±2.32b 12.46±0.85b 76.06±1.63b 
 160 0.145±0.01b 72.21±2.64a 8.68±0.83b 83.33±1.59a 
Trichanthera gigantea 10 0.396±0.01c 23.97±1.46b 35.61±0.68c 31.57±1.31b 

 20 0.172±0.0b 66.96±0.27b 12.90±0.10c 75.22±0.20b 
 40 0.124±0.02b 76.22±3.79a 8.66±1.38b 83.35±2.65a 
 80 0.089±0.02b 82.93±3.16a 5.33±0.99b 89.76±1.90a 
 160 0.034±0.01b 93.47±1.05a 0.0±0.0b 100.0±0.0b* 
Urera baccifera 10 0.471±0.0a 9.57±0.80b 46.12±0.41a 11.38±0.79b 

 20 0.424±0.01c 18.51±1.95b 41.56±1.00c 20.14±1.92b 
 40 0.321±0.01c 38.38±2.21b 31.43±1.13c 39.61±2.17b 
 80 0.315±0.01c 39.46±6.20b 29.93±3.06c 42.48±5.89b 
 160 0.310±0.01c 40.52±1.50b 29.41±0.74c 43.49±1.42b 
Means within a column followed by different letters are significantly different (ANOVA, HSD Tukey: P<0.05). *: Significant differences greater than the 
positive control (P<0.05). (-): Negative control. (+): Positive control. 
 
Table 5: Mortality (%) of Rhipicephalus microplus larvae post-hatching (Concentration 160mg/mL). 
Treatment % Larval mortality post-hatching (<6 hours) 
Tween-80 2% (-) 0.0±0.0a 

Cypermethrin 0.015% (+) 0.0±0.0a 
Allium sativum 0.0±0.0a 
Annona muricata 0.0±0.0a 
Azadirachta indica 33.33±5.77b 
Capsicum annuum 73.33±5.77c 

Carica papaya S. 0.0±0.0a 
Carica papaya L. 0.0±0.0a 
Curcubita maxima 0.0±0.0a 
Dioclea virgata 0.0±0.0a 
Eugenia stipitata 0.0±0.0a 
Gliricidia sepium 0.0±0.0a 
Guazuma ulmifolia 0.0±0.0a 
Ipomea quamoclit 0.0±0.0a 
Jacaranda obtusifolia 0.0±0.0a 
Lantana cujabensis 0.0±0.0a 
Miconia dolichorrhyncha 86.67±5.77d 

Morinda citrifolia 0.0±0.0a 
Trichanthera gigantea 0.0±0.0a 
Urera baccifera 0.0±0.0a 
Means within a column followed by different letters are significantly different (ANOVA, HSD Tukey: P<0.05). (-): Negative control. (+): Positive control. 
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Table 6: LC50 and LC90 values for engorged females of Rhipicephalus microplus exposed to ethanolic plant extracts. 
Treatment LC50 (CI 95%) mg/mL LC90 (CI 95%) mg/mL Slope±SE X2 (df) R2 

Allium sativum 20.68 (4.59-93.14) 4968.43 (1102.53-22389.59) 0.31±0.24 1.47 (13) 0.770 
Annona muricata 20.74 (13.98-27.85) 106.04 (71.10-213.73) 1.80±0.30 5.99 (13) 0.861 
Azadirachta indica 28.80 (15.04-46.26) 501.73 (198.70-6245.18) 1.03±0.26 1.26 (13) 0.934 
Capsicum annuum 45.39 (32.72-64.47) 294.18 (166.04-880.60) 1.57±0.28 2.40 (13) 0.918 
Carica papaya S. 33.70 (18.26-56.39) 656.62 (236.08-12167.94) 0.84±0.25 2.74 (13) 0.779 
Carica papaya L. 330 (80-1320) 36520 (9320-1.43x105) 0.63±0.26 1.87 (13) 0.751 
Curcubita maxima 28.27 (22.41-35.09) 84.72 (63.64-131.78) 2.69±0.37 15.89 (13) 0.874 
Dioclea virgata 50.87 (37.12–72.75) 314.44 (177.56–932.65) 1.62±0.28 3.66 (13) 0.910 
Eugenia stipitata 24.30 (16.11–33.36) 152.37 (94.78–369.03) 1.60±0.28 8.04 (13) 0.835 
Gliricidia sepium 2680 (490 –14600) 4.45 x105 (81640–2.43 x106) 0.61±0.30 1.18 (13) 0.755 
Guazuma ulmifolia 420 (130–1410) 20330 (6170–66900) 0.76±0.28 2.74 (13) 0.752 
Ipomea quamoclit 25.75 (11.41–42.94) 590.05 (209.57–13961.36) 0.94±0.25 2.24 (13) 0.867 
Jacaranda obtusifolia 85.13 (55.23–180.16) 1072.82 (378.44–15060.54) 1.16±0.27 1.56 (13) 0.924 
Lantana cujabensis 58.84 (11.95–289.77) 20010.94 (4063.17–98553.03) 0.50±0.24 1.03 (13) 0.808 
Miconia dolichorrhyncha 26.61(18.70–35.64) 141.65 (91.96–304.35) 1.76±0.29 7.29 (13) 0.872 
Morinda citrifolia 210 (90–3870) 7680 (990–7.43x107) 0.73±0.27 1.68 (13) 0.864 
Trichanthera gigantea 22.22 (14.57–30.41) 133.33 (84.88–305.78) 1.64±0.29 2.04 (13) 0.944 
Urera baccifera 230 (120–1120) 2530 (670–1.16 x105) 1.24±0.32 4.69 (13) 0.757 
CI 95%: 95% confidence intervals 
 
Table 7: LC50 and LC90 values for Rhipicephalus microplus larvae exposed to ethanolic plant extracts. 
Treatment LC50 (CI 95%) mg/mL LC90 (CI 95%) mg/mL Slope±SE X2 (df) R2 

Allium sativum 6020 (3070-11830) 4.26x106 (2.17x106-8.37 x106) 0.36±0.08 4.03 (13) 0.817 
Annona muricata 96.19 (85.75-109.48) 686.07 (523.58-956.28) 1.50±0.08 5.18 (13) 0.984 
Azadirachta indica 56.11 (52.62-59.94) 199.83 (177.38-229.03) 2.32±0.09 11.87 (13) 0.987 
Capsicum annuum 3840 (2320-6350) 182440 (110280-301810) 0.52±0.10 20.19 (13) 0.647 
Carica papaya S. 42.68 (35.17-52.03) 158.86 (116.79-251.70) 2.24±0.08 97.37 (13) 0.889 
Carica papaya L. 250 (180-380) 7300 (3360-21950) 0.88±0.07 13.17 (13) 0.913 
Curcubita maxima 51.42 (42.49-63.65) 694.90 (418.43-1461.03) 1.13±0.06 30.74 (13) 0.898 
Dioclea virgata 26.80 (23.78–30.06) 116.78 (96.75–147.56) 2.00±0.08 25.32 (13) 0.954 
Eugenia stipitata 57.25 (48.43–68.53) 193.70 (146.84–287.33) 2.42±0.09 74.98 (13) 0.920 
Gliricidia sepium 160 (120–230) 1700 (900–4540) 1.23±0.07 36.08 (13) 0.928 
Guazuma ulmifolia 250 (190–410) 1310 (700–3710) 1.80±0.12 36.84 (13) 0.843 
Ipomea quamoclit 160 (120–260) 1760 (850–5870) 1.23±0.08 41.26 (13) 0.846 
Jacaranda obtusifolia 80650 (8990–1.54x107) 9.69x106 (4.71x106–1.99x107) 0.40±0.08 2.47 (13) 0.914 
Miconia dolichorrhyncha 20360 (4770–307890) 2.44x106 (187860–3.04x108) 0.61±0.09 11.80 (13) 0.733 
Morinda citrifolia 150 (110–240) 1820 (860–6100) 1.18±0.07 43.60 (13) 0.831 
Trichanthera gigantea 70.90 (55.13–98.71) 1341 (625.76–4924.35) 1.00±0.07 39.33 (13) 0.860 
Urera baccifera 1060 (520–3870) 46330 (9680–829800) 0.78±0.07 24.23 (13) 0.759 

 
DISCUSSION 

 
The ethnopharmacological survey of promising 

acaricidal plants conducted in the present study allowed 
identifying and collecting seventeen plant species, adapted 
and traditionally used in small-scale cattle production in 
the state of Meta, Colombia. Of these, seven plants 
showed acaricidal activity in vitro against R. microplus, 
achieving mortalities ≥90% (Tables 2 and 3). This 
criterion was considered in accordance with the guidelines 
of the World Association for the Advancement of 
Veterinary Parasitology (Holdsworth et al., 2022), which 
establishes that therapeutic efficacy against single host 
ticks should be at least 90%, given that, to date, there are 
no standardized guidelines for evaluating the in vitro 
efficacy of plant extracts for tick control (Adenubi et al., 
2018). This approach is consistent with previous studies 
that highlighted the importance of local knowledge for 
selecting species with acaricidal potential against R. 
microplus (dos Santos et al., 2014; Azokou et al., 2016; 
Molina et al., 2025). 

The ethnopharmacological survey applied in the 
present study revealed that the most commonly used part 
of the plants for preparing the extracts was the leaves, 
which is in line with a recent review which highlighted 
that most studies implemented the use of leaves because 
they are easier to collect and process and may contain 
higher proportions of the active ingredients responsible 

for the acaricidal effect (Bisht et al., 2025). Decoction 
was the most commonly used method for preparing the 
extracts, and the main method of application was spray 
baths on the animals (Table 1). These findings are 
consistent with recent reports, which found that cattle 
livestock in tropical regions implemented decoction 
because it was associated with better efficiency in the 
extraction of polar metabolites. Likewise, the preference 
for applying the extracts through spray baths is considered 
the most viable practice for tick control (Paucar-Quishpe 
et al., 2024; Mollong et al., 2025). The percentage yield 
of the eighteen plant ethanol extracts reflects the ratio 
between the dry biomass used and the crude extract 
obtained from the extraction process, rather than being a 
direct indicator of acaricidal activity in this study. The 
differences in extraction yield percentage among the 
different plant species can be attributed to the chemical 
composition and fraction of ethanol-soluble compounds; 
this solvent has been widely used for its effectiveness in 
recovering bioactive secondary metabolites when 
compared to other solvents (Gonfa et al., 2020; El 
Mannoubi, 2023). 

The AIT results indicated that the ethanolic extracts 
of Annona muricata, Cucurbita maxima, Eugenia stipitata 
and Miconia dolichorrhyncha achieved 100% mortality at 
the highest concentration evaluated (160 mg/mL), and 
Cucurbita maxima exhibited this effect even at 80 mg/mL 
(Table 2). The Trichanthera gigantea extract, along with 
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the aforementioned extracts, showed a REI of 0% and EP 
of 100% (Table 4). For LIT, the extracts of Carica papaya 
(seeds) and Dioclea virgata exhibited higher mortality 
than the positive control (P<0.05), and similar mortality to 
the positive control for the extracts of Azadirachta indica, 
Cucurbita maxima and Eugenia stipitata at a 
concentration of 160mg/mL (P>0.05). These findings 
indicate a relevant biological potential, comparable to the 
effect of 0.015% cypermethrin under in vitro conditions. 
In the present study, as in the one conducted by Bravo-
Ramos et al. (2021), the acaricidal activity of the plant 
extracts was dose dependent (Tables 2, 3, and 4). Within 
this group, the Annona muricata plant extract showed 
promising acaricidal activity, similar to findings in other 
studies investigating the activity of the leaves of this plant 
with different solvents, primarily the effect of its seed 
extract (Lopera et al., 2017; Vijay et al., 2025). 
Additionally, the Azadirachta indica extract has been 
extensively studied, yielding results similar to those of the 
present study for both teleogines and larvae mortality 
(Dalei et al., 2022; Gareh et al., 2022). 

To the authors' knowledge, the present study is the 
first to report acaricidal activity of ethanolic extracts of 
Capsicum annuum, Cucurbita maxima, Dioclea virgata, 
Eugenia stipitata, Guazuma ulmifolia, Ipomoea 
quamoclit, Jacaranda obtusifolia, Lantana cujabensis, 
Miconia dolichorrhyncha, Trichanthera gigantea and 
Urera baccifera against R. microplus. Some of these 
extracts have been studied for other biological purposes 
(Benvenutti et al., 2020; Serra et al., 2020; Tilaqza et al., 
2021). Capsicum annuum extract has previously been 
tested against the camel tick Hyalomma dromedarii using 
a 17% aqueous extract, showing a mortality rate of 87.5% 
in teleogines (Khater et al., 2024), similar to that found in 
this study with a concentration of 16%. However, plants 
of the same genus have been tested against both R. 
microplus and other parasites (Khater, 2014; de Carvalho 
et al., 2023; Ramirez et al., 2025). For example, the 
ethanolic extract of Capsicum frutescens showed 
mortality and altered reproductive parameters of R. 
microplus (Vasconcelos et al., 2014), similar to the 
Capsicum annuum extract tested in the present study. 

In contrast, Allium sativum is among other ethanolic 
extracts that showed lower mortality than 0.015% 
cypermethrin in the present study. This plant has been 
evaluated in different solvents, showing acaricidal activity 
superior to that reported here (Nasreen et al., 2020; Lima 
et al., 2022). However, to the authors' knowledge, this is 
the first report of this extract tested on R. microplus in 
Colombia. Likewise, the Gliricidia sepium extract showed 
lower acaricidal activity than that reported by Jaramillo-
Hernández et al. (2020) and higher than that described by 
Ravindran et al. (2017), confirming that this plant shows 
promising potential in various biological applications 
(Punyashree et al., 2025). Additionally, the Morinda 
citrifolia extract evaluated in the present study showed 
higher mortality rates against R. microplus than those 
found by Nápoles et al. (2016). Although its acaricidal 
activity against the ectoparasites Amblyomma cajennense 
and Dermatobia hominis have been previously tested, the 
biocidal activity found in those studies was lower than 
that reported in the present study (de Menezes et al., 
2021; Quevedo et al., 2024). 

It was observed that the LC50 and LC90 values of 
teleogines were lower than the values of larvae (Tables 6 
and 7). This result may indicate greater sensitivity of 
teleogines compared to immature stages. This finding 
coincides with that reported by Chagas et al. (2003), 
suggesting that this factor may be due to variations in 
cuticle formation and the presence of wax, which acts as a 
physiological barrier. The lipid layer of the cuticle appears 
later in larval development, and it is likely that the use of 
Tween-80 as a diluent for the extract in the immersion 
tests facilitated the penetration of secondary plant 
metabolites into the larvae (Gonçalves et al., 2007). 

Early larval mortality (<6 hours post-hatching) was 
detected in three extracts (Azadirachta indica, Capsicum 
annuum, and Miconia dolichorrhyncha) (Table 5). This 
phenomenon could be associated with a residual effect of 
secondary metabolites transferred from teleogines to eggs, 
affecting embryonic development and larval viability. A 
previous study with Azadirachta indica on Hyalomma 
anatolicum excavatum showed a significant decrease in 
the hatching rate and the production of larvae that died a 
few hours after hatching (Abdel-Shafy and Zayed, 2002). 
Although the acaricidal effect of Azadirachta indica has 
been attributed mainly to azadirachtin A, other 
compounds have also been found, such as 3-O-butyl-(-)-
epigallocatechin, 3-O-butyl- (-)-epicatechin, and 
octadecanoic acid-tetrahydrofuran-3,4-diyl ester, which 
have an acaricidal effect on R. microplus (Sosa-Rueda et 
al., 2023). Similarly, phytochemically evaluated plant 
extracts rich in tannins have been directly implicated in 
the acaricidal and ovicidal effect on R. microplus 
(Fernández-Salas et al., 2011).  

The phytochemical results indicated that all extracts 
contained coumarins, and several extracts presented a 
variety of secondary metabolites groups (Fig. 2). 
Metabolites such as coumarins are known to inhibit 
serine-dependent proteases, interfering with digestive 
enzymes and affecting nutrition and vitellogenesis in R. 
microplus (Estrela et al., 2007; 2010).  

Tannins have been directly linked to acaricidal and 
ovicidal effects (Fernández-Salas et al., 2011), a 
phenomenon that may be related to the early larval 
mortality observed with the use of some extracts 
(Azadirachta indica, Capsicum annuum, and Miconia 
dolichorrhyncha) in the present study (Table 5). Saponins 
and sapogenins have the capacity to alter membrane 
integrity (Negash et al., 2024), and alkaloids, phenolic 
compounds, and terpenoids have neurotoxic properties. 
The latter have been extensively studied, determining 
their potential to generate synergism with conventional 
acaricides such as cypermethrin, conferred by their 
acetylcholinesterase-inhibiting activity (dos Santos 
Cardoso et al., 2020; Alvares et al., 2025). The lower 
LC50 and LC90 values observed in some of the ethanolic 
extracts in the present study likely reflect a multifactorial 
action of secondary metabolites that act synergistically, 
affecting the physiological conditions of the tick R. 
microplus, however, this interaction was not evaluated 
experimentally. Qualitative phytochemical analysis 
identified the presence of different groups of secondary 
metabolites in the plant extracts evaluated, providing 
initial information on their chemical composition. 
However, further analysis is required to isolate, identify, 
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and quantify the bioactive compounds responsible for the 
acaricidal activity (Bisht et al., 2025). 

Among the limitations of this study is the absence of 
determination of the degree of susceptibility or resistance 
to cypermethrin (positive control) of R. microplus ticks 
collected in the field. Although, the positive control did 
not achieve 100% mortality, no discriminatory doses were 
implemented, nor was the resistance factor calculated by 
comparison with a susceptible reference strain (FAO, 
2025). The mortality observed in the positive control 
could be associated with resistance to conventional 
acaricides (López-Arias et al., 2014; Villar et al., 2020), 
an aspect that was not specifically evaluated within the 
objectives of this study. In the Probit analysis, some lethal 
concentrations presented wide values and confidence 
intervals, influenced by the variability of mortality 
response and a limited adjustment of the model recorded 
in the different concentrations evaluated in the different 
plant extracts. Future studies should consider a greater 
number of replicates or additional dilutions to obtain more 
robust estimates of LC50 and LC90 (Pum, 2019). 
 
Conclusions: Ethnopharmacological screening 
highlighted the importance of traditional knowledge in the 
selection of plants used in bovine production systems for 
the control of R. microplus. Seven ethanolic extracts 
(Annona muricata, Carica papaya (Seeds), Cucurbita 
maxima, Dioclea virgata, Eugenia stipitata, Miconia 
dolichorrhyncha and Trichanthera gigantea) showed 
promise, exhibiting high mortality and reproductive 
effects in vitro, demonstrating their potential as 
sustainable alternatives for managing this ectoparasite. 
These alternatives contribute to reducing dependence on 
conventional acaricides and strengthen the integration of 
local knowledge and scientific validation. However, in 
situ studies are necessary to confirm their efficacy, and 
practical applicability under field conditions. 
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