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Objective: to verify the acute toxicity of  crude extracts from the leaves of Lippia 
microphylla on Artemia salina. Methods: The extracts of L. microphylla at 1, 10, 
100, and 1,000 μg/mL were used in the acute toxicity tests in triplicates using the 
microcrustacean A. salina (n = 10), incubated for 24 h and 48 h. The number of dead 
nauplii larvae was quantified, and the mean lethal concentration (CL50) was calculated 
using nonlinear regression. Results:  The extract of the L. microphylla during the 24-
hour incubation produced toxicity (p < 0.05) only at the highest concentration of the 
extract (1,000 μg/mL). On the other hand, the median lethal concentration (LC50) was 
246.7 ± 27.85 μg/mL after 48 h of exposure, indicating moderate toxicity. Conclusion: 
The leaves of L. microphylla have active ingredients that may not be fully metabolized 
by A. salina after 48 h, causing moderate toxicity on this microcrustacean.
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Resumo

INTRODUCTION

Scientifically tested plants in pharmaceutical forms have been widely used for treating and 
preventing diseases.1,2,3 Medicinal plants have several biological activities (e.g., antifungal, anti-
microbial, anti-inflammatory, antiallergic, antitumor, analgesic, and antioxidant).4 In addition, me-
dicinal plants are a natural, low-cost resource that is usually cultivated by users of public health 
services, making them accessible and contributing to treatment adherence and the health-dis-
ease process.5

Lippia species are widely distributed in Brazil and present relevant medicinal importance 
due to therapeutic activities; many are used to treat respiratory and gastrointestinal disorders. 
In addition, several pharmacological activities have been reported in studies with these species, 
including anticancer, antiradical, spasmolytic, acetylcholinesterase inhibition, antibacterial, and 
pathogenic microorganism elimination. However, reports on their toxicity are scarce.6,7,8 On the 
other hand, the extract of the leaves of Lippia microphylla in vitro presented relaxing activity on 
isolated aorta and trachea from rats.9

Studies related to the efficacy of plant extracts of the genus Lippia showed good results on 
the chemical constitution and antioxidant properties of Lippia essential oil. This benefit is related 
to the presence of thymol and carvacrol, isomers considered promising in the study of therapeutic 
alternatives for infections.10

Despite the various benefits, some plants can cause adverse reactions, affecting the cardi-
ovascular, respiratory, gastrointestinal, neurological, skin, and mucous membranes, and in some 
cases, death. Patients with risk factors (e.g., heart problems) may present severe poisoning after 
using low-toxicity plants.11,12 These adverse effects occur during inappropriate, single, or chronic 
use or are associated with conventional medications, other plants, or herbal medicines, highlight-
ing the need for more toxicological studies.13

Toxicological screening of Lippia microphylla extract on Artemia salina

Objetivo: Verificar a toxicidade aguda de extrato etanólico bruto das partes aéreas desta espécie vegetal frente 
a Artemia salina. Métodos: O extrato das partes aéreas da Lippia microphylla, nas concentrações de 1,0, 10,0, 
100,0 e 1.000,0 μg/mL, foi utilizado nos ensaios de toxicidade aguda utilizando o microcrustáceo Artemia salina (n 
= 10), incubados por um período de 24 e 48 horas, realizados em triplicata. O número de náuplios mortos foram 
quantificados e a CL50 foram calculadas por regressão não-linear. Resultados: O extrato da Lippia microphylla 
durante incubação por 24h promoveu toxicidade (p < 0,05) apenas na maior concentração do extrato (1.000 μg/mL). 
Já na exposição por 48h, mostrou CL50 de 246,7 ± 27,85 μg/mL, apresentando toxicidade moderada. Conclusão: 
As folhas de Lippia microphylla possuem princípios ativos, os quais, provavelmente, não conseguem ser totalmente 
eliminados pelo metabolismo da Artemia salina durante 48h, causando-lhes toxicidade moderada.

Palavras-chave: Planta medicinal; Extrato vegetal;Toxicidade.
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Artemia salina is a small halophilic crustacean from a family that plays an important role in 
saltwater and marine ecosystems. They are highly valued for detecting toxicity and used in ecolo-
gy, physiology, ecotoxicology, aquaculture, and genetics In addition, the lethality test with Artemia 
is fast, convenient, and low-cost.14,15

The absence of studies testing or reporting the toxicity of L. microphylla  motivated the 
verification and comparison of acute toxicity of the leaves of this plant species on A. salina.

METHODS

The leaves of the L. microphylla were macerated in ethanol (95%), and the crude extract 
was obtained after solvent elimination in a rotary evaporator. This extract was provided by the 
Programa de Pós-Graduação em Produtos Naturais e Sintéticos Bioativos da Universidade Fed-
eral da Paraíba, Brazil. The crude extract was obtained by solubilization with cremophor (0.1%) 
and was diluted in distilled water to obtain a stock concentration (10 mg/mL). At the time of the 
experiment, they were serially diluted to obtain adequate concentrations for the tests. The A. sali-
na method was used to determine acute toxicity.16

Cysts of A. salina (0.3 g) were kept in synthetic marine water (neutral pH) and incubated 
for 24 and 48 hours under artificial lighting, a temperature of 22°C, and no feeding. After hatching, 
ten nauplii were collected for each group: four test tubes containing the extract solution (1, 10, 
100, and 1,000 μg/mL) and control (saline solution). The preparations were made in triplicates. 
After 24 and 48 hours, survivors and deaths were counted. They were considered dead when no 
active movement was observed for about 20 seconds. The median lethal concentration (LC50) of 
the extract was obtained by nonlinear regression of the number of viable nauplii for each concen-
tration; the test was performed in triplicates for each concentration. All results were expressed 
as mean ± standard error of the mean and analyzed using the t-test; p < 0.05 was considered 
significant. Analyses were performed in the GraphPad Prism.

RESULTS

The toxicity of L. microphylla in different concentrations is presented in Figure 1 for 24 h 
(Figure 1A) and 48 h (Figure 1B). Only the highest concentration of the extract (1,000 μg/mL) 
significantly induced death (p < 0.05) after 24 h incubation compared with the control. Therefore, 
LC50 was not determined since it did not have a concentration-response ratio in at least two 
different concentrations (the higher the concentration, the higher the effect). At 48 h incubation 
(Figure 1B), 10 and 1,000 μg/mL concentrations were toxic to A. Salina compared with the con-
trol group. Thus, LC50 was calculated and presented a 246.7 ± 27.85 μg/mL value, representing 
moderate toxicity (100 < LC50 ≤ 500 μg/mL).

Araújo GG, Flor NS, Silva AJSV, Silva JLV, Oliveira TKB
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Figure 1 – Effect of the presence (q) and absence (s) of the crude extract of Lippia microphylla 
on Artemia salina after 24 h (A) and 48 h (B), n = 10. * The tracings correspond to the 
concentration-response curves, and the vertical bars represent the standard error of the mean. 
**p < 0.05; t-test (extract vs. control).
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DISCUSSION

The scientific community uses this bioassay because it is quick, easy, and low-cost. Con-
sidering the dose per unit of body surface area, the toxic effects in humans are considerably 
within the same limits as those observed in laboratory animals, and possible human risks can be 
discovered.17

The species of Lippia present many bioactive substances with economic potential for local 
communities. Specifically, L. microphylla is an endemic species from the Brazilian vegetation that 
is little explored; however, the species has medicinal properties that are gaining attention from 
the scientific community. Despite the interest from scientists, few studies analyzed its toxicity. 
Natural products, especially medicinal plants, may be an important source of new agents against 
infectious diseases, cardiovascular diseases, cancer, and immunomodulation,18 highlighting the 
importance of toxicological studies.

In the present study, the Lippia species presented moderate toxicity, revealing that the 
microcrustacean could not metabolize (i.e., detoxify) potentially toxic active ingredients in two 
concentrations after 48 h, and in 1,000 μg/mL in 24 h. The literature indicates several factors 
interfering with toxicity, including the concentration of the sample tested.19 Similar results were 
obtained with the stem extract of Pepper pseudocaryophyllus, which showed toxicity on A. salina 
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after 48 h incubation.18 However, an in vivo toxicity study with the same extract of L. microphylla 
did not show toxicity in mice.20

The same method was used in a toxicological study of the leaves of Myosotis sylvatica, 
extracts from leaves (Csf), and stem (Csc) of Cinnamomum stenophyllum on A. salina, which ob-
tained LC50  = 38.1 μg/mL and Csf with indeterminate LC50, and Csc with LC50 = 8.7 ± 0.7 μg/mL, 
respectively. As a result, M. sylvatica was classified as potentially toxic and Csc as highly toxic 
(CL < 100 μg/mL).21-22

The results obtained in this study also corroborate with a study conducted to evaluate the 
toxicity of Lippia alba, Cymbopogon citratus, and Rosmarinus officinalis on A. salina at different 
concentrations (100 ppm, 500 ppm, and 1,000 ppm). All three extracts showed biological activity, 
concluding that these plants were toxic if used in high concentrations.23

Similar results were also found in a study that evaluated the possible toxic, cytotoxic, gen-
otoxic, and mutagenic effects of the leaves of the Lippia sidoides at different concentrations on 
the cell cycle of the Allium cepa.The cytotoxicity was verified by the decreased cell division using 
optical microscope analysis after tissue staining and fixation.24

A study evaluating the acute toxicity of essential oils on A. salina showed that all essential 
oils tested manifested high acute toxicity at low concentrations. Some of these oils that showed 
high lethality included species of Lippia, which were C. citratus (CL50 = 1,212 μg/ml) > Lippia ro-
tundifolia (CL50 = 1,256 μg/ml) > Lippia origanoides (CL50 = 1,267 μg/ml) > C. citratus lemongrass 
(CL50 = 1,284 μg/ml).25

CONCLUSION

The leaves of L. microphylla have active ingredients that A. salina did not fully metabolize 
after 48 h and at the highest concentration (1,000 μg/ml) in 24 h, causing moderate toxicity.

Therefore, the toxicity observed for this plant extract should be considered a relevant use 
characteristic in cytotoxicity studies, providing more robust evidence of properties and effects.

Different environmental conditions can influence the effects of toxic agents on microcrusta-
ceans. Therefore, these findings highlight the need for new tests for safety in the use of this spe-
cies in developing new studies, and specialized clinical trials and consumption by the population.
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