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ABSTRACT 

The genus Drimys, belonging to the Winteraceae botanical family, is widely recognized and 

valued. Its species have been used in folk medicine to treat various health problems, such as 

gastric pain, toothache and anemia. In certain localities, the dried leaves and berries of the fruit 

are used as condiments due to their spicy flavor. This study aims to evaluate the phytochemical 

profile, acute toxicity, anti-inflammatory and antitumor activities of the ethanolic leaf extract 

of Drimys brasiliensis. In this study, we conducted an analysis of the phytochemical profile and 

quantification of phenolic and flavonoids compounds. We evaluated the acute toxicity 

administering a dose of 2000 mg.kg-1 in mice. Futhermore, we investigated the anti-

inflammatory activity using experimental models of paw edema, peritonitis and air pouch, and 

carried out an antitumor test using the 180-sarcoma model. Chromatographic analysis revealed 

the presence of anthocyanidins, phenolic compounds, coumarins, anthracene derivatives, 

terpenes, naphthoquinones, saponins and triterpenes. The extract showed a large amount of 

phenolic and flavonoids compounds. We also observed low toxicity in rodents, with an LD50 

greater than 2000 mg.kg-1. Additionally, we verified that the extract showed inhibition of 

leukocytes and neutrophils at the tested doses of 50, 100 and 200 mg.kg-1. In the paw edema   

model, the concentrations of 100 and 200 mg.kg-1 were statistically different (p<0.05). In the 

180-sarcoma model, the dose of 300 mg.kg-1 resulted in tumor inhibition of 64.33%. In view of 

these promising results, further studies are needed to better understand the bioavailability and 

pharmacokinetics of the plant extract. 

Keywords: Phytotherapy. Toxicity. Anti-inflammatory Agents; Antineoplastic. 

 

 

INTRODUCTION 

 

Inflammation plays a fundamental role in the tumor microenvironment and is considered 

one of the main contributing factors to carcinogenesis1. The imbalance in the oxide-reduction 

process caused by the excess of free radicals, such as reactive oxygen species (ROS), nitrogen 

(RNS) and chlorine (RCl), favors the transformation of normal cells into tumors2. The 

activation of the immune response and the production of cytokines, interleukins and growth 

factors modulate cell signaling promoting tumor growth3. In addition, tumor cells can 

appropriate pathways and mechanisms of the inflammatory process to drive their proliferation4. 

Recent studies have revealed the presence of bacteria and fungi colonizing tumor cells, 
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adding another element to the complex tumor microenvironment5. The combination of infection 

and inflammation plays a role in the development of certain types of cancer, such as gastric 

cancer associated with chronic Helicobacter pylori infection and hepatocellular carcinoma 

(HCC) related to chronic hepatovirus infection6. 

Innovative therapeutic approaches have emerged as alternatives to invasive and non- 

selective treatments. Therapeutic strategies that not only target cancer cells, but also influence 

the tumor microenvironment, could modulate the immune response, and interact with the tumor 

microbiota7. Among these approaches, non-steroidal anti-inflammatory drugs (NSAIDs) have 

been considered potential candidates in the prevention and treatment of cancer, since some have 

antitumor activity, as well as a potent anti-inflammatory effect8. Medicinal plants also show 

similar potential, as many species have antitumor and anti-inflammatory activities9, including 

some species popularly used in the treatment of cancer10,11. 

Drimys brasiliensis is a tree species belonging to the Winteraceae family and native to 

Brazil. This plant is found in high-altitude and riparian forests, in marshy and well-drained 

soils, and has been recorded from the Northeast (Bahia) to the South of the country (Rio Grande 

do Sul)12,13. Popularly known as "cataia", "casca de anta", "canela-amarga", "para-tudo" and 

"caá-tuya", there are reports that indigenous ethnic groups observed the tapir (Tapirus 

americanus) feeding on the bark of this species when sick, justifying the popular name given 

to the plant14. 

In folk medicine, reports indicate the use of D. brasiliensis leaves and bark to treat 

gastric problems such as intestinal pain, colic, constipation, among others. In addition, the plant 

is antiscorbutic, sudorific and a stimulant against physical and mental exhaustion15.  

In this context, this study aims to evaluate the phytochemical profile, acute toxicity, 

anti-inflammatory and antitumor activities of the ethanolic extract leaf of  D. brasiliensis in 

Swiss albino mice (Mus musculus). 

 

METHOD 

Collection and Identification of Plant Material 

The plant material was collected in the city of Curitiba-PR, under the geographical 

coordinates 25°26'56.7"S 49°14'19.1"W, in June 2018, during the morning day. The plant 

material was identified by the Forest Engineer Inti de Souza. Two exsiccates were made and 

deposited in the Herbarium Escola de Florestas Curitiba - EFC under the number 17757 and in 

the Herbarium of Biological Sciences of the Department of Biological Sciences of UFPE under 
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number 85343. It was registered with the National System for the Management of Genetic 

Heritage and Associated Traditional Knowledge (SISGEN) under registration number: 

ACE2610. 

 

Extraction and yield 

A sample of 100g of dried D. brasiliensis leaves was dynamically macerated at room 

temperature, approximately 27ºC, for a period of 12 hours, renewing the solvent. The solvent 

used for the extraction was ethyl alcohol, in a ratio of 1:9 (w/v). The resulting extract underwent 

a rotaevaporation process until the solvent was completely removed, resulting in a dry extract. 

To determine the yield of the process, the dry weight of the extract obtained was divided by the 

weight of the dry leaf sample initially used, and the result was expressed as a percentage. 

 

Phytochemical Prospecting and Quantitative Analysis of Polyphenols and Flavonoids 

Phytochemical prospecting of the D. brasiliensis extract was carried out to identify the 

main groups of secondary metabolites present. For this procedure was used the 

chromatographic method described by Wagner and Bladt (1996)16. 

In addition, the D. brasiliensis extract was subjected to the quantification of total 

phenolic and flavonoids compounds, following the methodologies established by Singleton 

(1999)17. The absorbance was measured in a spectrophotometer (SHIMADZU model), using a 

wavelength of 415 nm. The absorbance values obtained were compared with the calibration 

curves constructed from the quercetin and gallic acid standards. 

 

Animals and ethical aspects 

In this study, male and female Swiss albino mice were used aged between 8 and 12 

weeks and weighing on average 25-35 g. All the experimental procedures are in accordance 

with Brazilian laws on animal experimentation and were submitted to the Ethics Committee on 

Animal Use of the Federal University of Pernambuco and received a favorable opinion in 

accordance with CEUA/UFPE letter 55/21. 

 

Acute Toxicity Assessment 

The acute toxicity test on mice was conducted in accordance with OECD TG 423 

(2002)18. For this study, nine nulliparous female Swiss albino mice of the species M. musculus 

at 8 weeks of age were randomly distributed into three groups of three: a control group, a group 
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treated at a dose of 2000 mg.kg−1 and a repeat group at the same dose of 2000 mg.kg−1. The 

control group was given distilled water orally at a rate of 1 ml for every 100g of body weight. 

The treated group was given the leaf ethanolic extract of D. brasiliensis orally at a dose of 2000 

mg.kg-1. The animals were fasted for 4 hours before and 2 hours after administration of the 

extract or vehicle, although they had free access to water. After administration of the extract, 

the animals were observed individually for any signs of toxicity immediately after 30 minutes 

until the first 4 hours of the study. In addition, periodic observation was carried out over a 

period of 14 days to check for the occurrence of mortality and signs of toxicity in the animals. 

Throughout the 14-day test period, the animals' body weight was recorded, as well as their water 

and food consumption. At the end of the test, the animals were euthanized by cervical 

dislocation and had their livers, spleens, kidneys and lungs removed for macroscopic 

evaluations and to determine their relative weights. In addition, blood samples were taken from 

the animals to assess hematological parameters (red blood cells, hemoglobin, hematocrit, VCM, 

HCM, CHCM, leukocytes, segmented leukocytes, eosinophils, typical lymphocytes, monocytes 

and platelets) and biochemical parameters (urea, creatinine, TGO and TGP). 

 

Evaluation of anti-inflammatory activity 

Carrageenan-induced paw edema 

For this study, eight male mice were selected in each experimental group, including 

groups treated with different doses of leaf ethanolic extract of D. brasiliensis (50, 100 and 200 

mg.kg-1, orally), a negative control group (0.9% saline solution) and a positive control group 

(dexamethasone 0.5 mg.kg-1). Before the start of treatment (time 0h), the basal volume of the 

right hind paw of all the animals was measured using a hydroplethysmometer (Ugo Basile 

model). After administration of the treatments, paw edema was induced by intraplantar 

injection of 100 μL of 1% (w/v) carrageenan, and the volume of the hind paw was measured at 

intervals of 30, 60, 120 and 180 minutes after edema induction. The results obtained were 

presented as the variation in paw volume (Δ mL), according to Ferreira (1979)19. The results 

obtained were compared and statistically analyzed using analysis of variance (ANOVA) 

followed by the Tukey test, where values of p < 0.05 were considered statistically significant. 

 

Peritonitis 

For this trial, six male mice were selected in each experimental group, including groups 

treated with different doses of the leaf ethanolic extract of D. brasiliensis (50, 100 and 200 
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mg.kg-1, orally), a negative control group (0.9% saline solution, orally) and a positive control 

group (indomethacin 10 mg.kg-1, orally). After administering the treatments, the animals 

received an intraperitoneal injection of 1% (w/v) carrageenan to induce the inflammatory 

process. After 4 hours, the animals were sacrificed and blood was collected from the peritoneal 

cavity using 3 mL of heparinized phosphate buffered saline (PBS). The leukocyte count was 

carried out using a hematology analyzer (model ABX Micros 60®). The results were expressed 

as the mean numbers of total leukocytes and neutrophils (105 mL-1) for each experimental 

group and the inhibition of leukocyte and neutrophil migration compared to the control 

experimental group expressed as a percentage, according to the methodology of Oliveira 

(2016)20. The results obtained were compared and statistically analyzed using analysis of 

variance (ANOVA) followed by Bonferroni, where p-values < 0.05 were considered 

statistically significant. 

 

Air pouch 

In this trial, six male mice were selected per group, including the groups treated with 

the leaf ethanolic extract of D. brasiliensis (50, 100 and 200 mg.kg-1, orally), the negative 

control group (0.9% saline solution, orally) and the positive control group (indomethacin 10 

mg.kg-1, orally). Each group of animals received a subcutaneous injection of 3 mL of sterile air 

in the back on the first and fifth day of the experiment. On the seventh day after the start of the 

experiment, 1% (w/v) carrageenan was injected into the air pouch of each animal. One hour 

after the administration of carrageenan, the animals received their respective treatments of the 

leaf ethanolic extract of D. brasiliensis, indomethacin or saline solution. After 6 hours of 

treatment, the animals were euthanized, then the exudates from the air pouch were collected 

using 3 mL of heparinized phosphate buffered saline (PBS). The leukocyte count was carried 

out using a hematology analyzer (model ABX Micros 60®). The results were expressed as the 

average number of total leukocytes (105 mL-1) for each experimental group and the inhibition 

of leukocyte migration compared to the control experimental group expressed as a percentage, 

according to Cavalcante da Silva (2021)21. The results obtained were compared and statistically 

analyzed using analysis of variance (ANOVA) followed by Bonferroni, where p-values < 0.05 

were considered statistically significant. 
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Evaluation of Antitumor Activity 

In this study, six male mice were selected per group, including the groups treated with 

the leaf ethanolic extract of D. brasiliensis (200, 300 and 400 mg.kg-1, orally), the negative 

control group (0.9% saline solution, orally) and the positive control group (methotrexate 10 

mg.kg-1, orally), according to the methodology of Stock (1955)22. The animals in the control 

and treated groups received 180-sarcoma cells by subcutaneous ascitic inoculation of the tumor 

in the axillary region. The treatments with the doses of D. brasiliensis extract and the positive 

and negative controls were started 48 hours after transplanting the tumors into the animals and 

lasted seven days. At the end of this period, the animals were sacrificed, the tumors removed, 

dried and weighed. Blood samples were taken by cardiac puncture to assess biochemical and 

hematological parameters. The animals were euthanized by cervical dislocation and had the 

tumors, liver, spleen, kidneys and lungs removed for macroscopic evaluations as well as to 

determine their respective relative weights. Tumor inhibition was calculated using the 

following equation (Eq. 1): TWI% = (C - T) / C x 100, where TWI% represents the percentage 

of tumor inhibition, C is the average weight of the tumors in the animals in the control group, 

and T is the average weight of the tumors in the animals in the test group. The results obtained 

were compared and statistically analyzed using analysis of variance (ANOVA) followed by the 

Tukey test, where values of p < 0.05 were considered statistically significant. 

 

RESULTS AND DISCUSSION  

Extraction and Yield 

The yield of the leaf ethanolic extract obtained from D. brasiliensis was determined to 

be 10.04%. The obtention of high-quality and stable plant extract depends significantly on the 

extraction and drying methods used. In this context, cold maceration is an advantageous 

method, as it helps to preserve the stability of the secondary metabolites present in the extract. 

The ambient temperature used in this method prevent thermal degradation, as well as reducing 

the oxidation and loss of activity of the compounds, thus guaranteeing the preservation of their 

bioactive properties23. 

 

Phytochemical Prospecting and Quantitative Analysis of Polyphenols and Flavonoids 

The phytochemical analysis carried out on the D. brasiliensis extract showed the 

presence of several classes of secondary metabolites, including anthocyanidins, phenolic 

compounds, coumarins, anthracene derivatives, mono/sesqui/diterpenes, naphthoquinones, 
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saponins and triterpenes. These results are consistent with previous studies investigating species 

of the Drimys genus, strengthening the characterization of the chemical composition of the leaf 

ethanolic extract of D. brasiliensis, as described by Mecchi and Lago (2013)24. 

In the polyphenol and flavonoid quantification test, the D. brasiliensis species had a 

total phenol content of 52.30% and flavonoids of 3.55%. This result is in line with the findings 

of Bridi (2019)25, who also found high levels of phenolic acids and flavonoids in the Drimys 

winteri species. The presence of these substances suggests a significant oxidant-reducing 

potential, as demonstrated by Gastaldi (2018)26 in his study with the Drimys andina species. 

In addition, the presence of these compounds may be related to anti-inflammatory activity, as 

evidenced by Maleki, Crespo and Cabanillas (2019)27, which corroborates the findings found 

in this publication for D. brasiliensis. 

 

Toxicity 

The evaluation of the acute toxicity of the D. brasiliensis extract demonstrated its safety 

and non-lethality. The calculation of the lethal dose (LD50) was determined using fixed cut-off 

values according to the OECD 423 methodology. The LD50 of the D. brasiliensis leaf ethanolic 

extract was established as higher than the dose of 2000 mg.kg-1. 

In the first 30 minutes of observation, the animals in the control group showed 

hyperactivity and in the 60 minutes of observation the animals in the control group no longer 

showed any effect indicating CNS stimulation. On the other hand, the animals in the group 

treated with the leaf ethanolic extract of D. brasiliensis showed signs of vibrissae movement, 

tail curling and piloerection in the first 30 minutes. After 60 minutes of observation, the animals 

showed expansion of the ear pinna, tail curling and piloerection, but these effects were not 

intensified. In relation to the CNS depressant signs (analgesia, catatonia, photophobia, gait 

reversal, loss of ear reflex, loss of corneal reflex, prostration, eyelid ptosis, decreased response 

to touch and sedation), no signs of decreased brain activity were observed in the animals in the 

control group or in the animals in the group treated with the leaf ethanolic extract of D. 

brasiliensis at a dose of 2000 mg.kg-1. In the assessment of ANS related signs, the animals in 

the group treated with the leaf ethanolic extract of D. brasiliensis at a dose of 2000 mg.kg-1 

showed defecation within the first 30 minutes of observation. The animals in the control group, 

treated with distilled water, showed no signs of ANS alteration. In the first 30 minutes of 

observation, other behaviors such as self-cleaning, climbing, stereotyped movements and 

abdominal contortions were observed in the animals treated with the leaf ethanolic extract of 
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D. brasiliensis at a dose of 2000 mg.kg-1. In the first hour of observation, the animals in the 

group treated with the leaf ethanolic extract of D. brasiliensis at a dose of 2000 mg.kg-1 showed 

behaviors such as self-cleaning and climbing. Other behaviors were not observed in the animals 

treated with distilled water. During the other observation periods over the 14 days of the test, 

no signs of toxicity were observed in the animals. In addition, no mortality was recorded during 

the test period. The animal’s consumption of water and food was monitored and no statistically 

significant differences were observed between the mean consumption of the animals treated 

with distilled water and the animals treated with D. brasiliensis, according to Table 1. 

 
Table 1- Results of food and water consumption of the animals treated with distilled water and treated 

with the leaf ethanolic extract of D. brasiliensis. 

  

Parameters evaluated Distilled water 
(n=3) 

D. brasiliensis 
(n=3) 

D. brasiliensis* 
(n=3) 

Water consumption (mL) 24.2±3.98 29.0±6.17 19.0±2.67 

Food consumption (g) 12.3±1.61 13.6±1.2 13.1±1.2 

Source: The author (2023). Legend: * repetition group that received a dose of 2000 mg.kg-1 leaf 

ethanolic extract of D. brasiliensis. Note: The values represent the mean ± standard deviation. No 

statistically significant differences (p< 0.05) were found between the groups. 

 

The use of the leaf ethanolic extract of D. brasiliensis proved to be safe when administered 

orally. During the other observation periods over the 14 days of the test, no signs of toxicity 

were observed in the animals. In addition, no mortality was recorded during the test period. No 

changes were observed in blood parameters and showing no liver or kidney alterations, as 

shown in Table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EVALUATION OF THE ACUTE TOXICITY, ANTITUMOR AND ACUTE INFLAMMATION INHIBITORY 

 EFFECTS OF DRIMYS BRASILIENSIS (WINTERACEAE) 

 
 

Revista Contexto & Saúde - Editora Unijuí – ISSN 2176-7114 – V. 24 – N. 48 – 2024 – e14659 

  

Table 2 - Hematological and biochemical parameters of mice in the group treated with 
distilled water and the group treated with leaf ethanolic extract of D. brasiliensis. 

Treatments 

Hematological parameters Distilled water ± SD (n=3) D. brasiliensis ± SD (n=6) 

Red blood cells (million/µL) 5.24 ± 0.3470 5.01 ± 0.3089 

Hemoglobin (g/dL) 15.86 ± 0.9843 15.06 ± 0.9498 

Hematocrit (%) 47.66 ± 2.8674 45.33 ± 2.9249 

VCM (fL) 94.43 ±0.7133 94.15 ± 1.3877 

HCM (pg) 30.13 ± 0.0471 30.18 ± 0.0687 

CHCM (%) 33.20 ± 0.0816 33.25 ± 0.1384 

Leukocytes (cells/mm³) 8033.33 ± 758.6537 7350.00 ± 588.0759 

Segmented (%) 45.33 ± 3.6817 44.16 ± 2.2669 

Eosinophils (%) 1.66 ± 0.9428 1.66 ± 0.7453 

Typical Lymphocytes (%) 51.66 ± 2.6246 52.5 ± 1.7078 

Monocytes (%) 1.33 ± 0.4714 1.66 ± 0.7453 

Platelets (cells/mm³) 167333 ± 5312.4592 176166 ± 9263.1288 

Biochemical parameters   

Urea (mg/dL) 41.00 ± 1.2961 43.46 ± 2.3633 

Creatinine (mg/dL) 0.64 ± 0.0748 0.62 ± 0.0689 

TGO (U/L) 60.16 ± 2.3098 57.65 ± 6.0794 

TGP (U/L) 124 ± 4.3909 121.86 ± 8.9878 

Source: The author (2023). LEGEND: SD = standard deviation; "AST" - Aspartate 

Aminotransferase; "ALT" - Alanine Aminotransferase; "MCV" - Mean Corpuscular 

Volume; "MCH" - Mean Corpuscular Hemoglobin; and "MCHC" - Mean Corpuscular 

Hemoglobin Concentration. Note: No statistically significant differences were found (p< 

0.05) compared to the control. 

 

 
This result is in line with previous studies investigating the leaf ethanolic extract of the 

D. angustifolia species, as mentioned by Witaicenis (2007)28. In addition, another study 

investigated the effect of the D. brasiliensis bark extract and showed that it has no teratogenic 

effect, as well as no hemolytic activity, as evidenced by Fratoni (2018)29. However, it is 

important to note that the essential oil of D. brasiliensis has shown toxicity. As reported by 

Gomes (2013)30, the dose of 1000 mg.kg-1 administered to rodents resulted in signs of toxicity 

and CNS excitation, indicating that the internal use of the essential oil is not recommended. 

These findings provide information on the safety of consuming the leaves and bark of the plant, 

whether in the form of teas or tinctures, corroborating the traditional use of the species31. 

 
Evaluation of Anti-inflammatory Activity 

In the paw edema model, the administration of carrageenan induced an acute and 

localized inflammatory response in the animal's paw, characterized by the sequential release of 
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inflammatory mediators in different phases. Graph 1 shows the variation in the volume of paw 

edema induced by carrageenan over a 5-hour period. 

 
Graph 1 - Variation in paw volume of mice (M. musculus) in the paw edema model. 

  

 
 

  

Source: The author (2023). Note: The concentrations of 100 and 200 mg.kg-1 of D. brasilienses were 

statistically different (p<0.05); ANOVA followed by Tukey test. 

 
At 30 minutes after induction with carrageenan, the leaf ethanolic extract of D. 

brasiliensis at doses of 50, 100 and 200 mg.kg-1 were statistically significant in relation to the 

group treated with 0.9% saline solution. At 1 hour after induction with carrageenan, the leaf 

ethanolic extract of  D. brasiliensis at doses of 100 and 200 mg.kg-1 were statistically 

significant in relation to the group treated with 0.9% saline solution. According to the graph, 

the maximum peak of inflammation was reached 2 hours after induction with carrageenan, and 

it was observed that the leaf ethanolic extract of D. brasiliensis at doses of 50, 100 and 200 

mg.kg-1 and the group treated with dexamethasone 0.5 mg.kg-1 were statistically significant 

when compared to the group treated with 0.9% saline solution. 

This same result was also observed in the third and fourth hours of observation after 

induction with carrageenan. In the last hour of observation, it was observed that the leaf 

ethanolic extract of D. brasiliensis at doses of 50, 100 and 200 mg.kg-1 continued to show 

statistically significant results when compared to the group treated with 0.9% saline solution. 

During this observation period, the animals in the group treated with dexamethasone 0.5 mg.kg 

-1 no longer showed any variation in paw volume. The animals showed paw volume 

measurements close to the baseline measurements at the start of the test, demonstrating a 

recovery from the edema caused by the application of carrageenan. The leaf ethanolic extract 

of  D. brasiliensis at doses of 100 and 200 mg.kg-1 was able to reduce the volume of paw edema 
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in mice induced by carrageenan in all the periods observed when compared to the vehicle 0.9% 

saline solution. The leaf ethanolic extract of D. brasiliensis at doses of 100 and 200 mg.kg-1 

showed an anti-inflammatory effect. These results suggest that the D. brasiliensis extract has 

properties capable of modulating the inflammatory response, reducing the release of 

inflammatory mediators and, consequently, attenuating the development of carrageenan-

induced paw edema. 

The carrageenan-induced air pouch model was used as an approach to evaluate 

inflammatory processes like those found in rheumatoid arthritis, since the air pouch induced in 

the animals' backs resembles the synovial membranes of the connective tissue present in the 

joints20. 

Oral administration of D. brasiliensis extract considerably inhibited leukocyte migration 

in mice samples at all the doses evaluated, when compared to the negative control. Specifically, 

the doses of 100 and 200 mg.kg-1 of leaf ethanolic extract of D. brasiliensis showed a 64.05% 

and 76.91%, respectively, greater inhibition of leukocyte migration compared to the reference 

drug indomethacin at 52.50%, as shown in Table 3. 

 

Table 3 - Effect of the leaf ethanolic extract of D. brasiliensis on leukocyte migration in 

acute inflammation in the air pouch model. 

Groups Dose mg.kg-1 Cell migration 

(105 / ml) 

Inhibition (%) 

Control - 1.77 ± 0.11 - 

Indomethacin 10 6.54 ± 0.15* 52.50 

Leaf extract 

D. brasiliensis 

50 8.29 ± 0.23* 39.80 

100 4.95 ± 0.17* 64.05 

 200 3.18 ± 0.24* 76.91 

Source: The author (2023). Legend: Values represent the mean ± standard deviation (n=6). 
* Statistically different from the negative control (vehicle); ANOVA followed by 
Bonferroni, p<0.05. 

 
 

The pharmacological model of peritonitis is used to study the inflammatory response in 

the peritoneum, a serous membrane that lines the abdominal cavity. Peritonitis is characterized 

by inflammation of the peritoneum, usually caused by bacterial infection, traumatic injury or 

other inflammatory conditions. Oral administration of the D. brasiliensis demonstrated an effect 

in inhibiting the migration of leukocyte and neutrophil cells at all doses tested, when compared 
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to the negative control group. Specifically, the doses of 100 and 200 mg.kg-1 of the D. 

brasiliensis showed superior inhibition of the migration of leukocytes (56.38% and 77.05%), 

respectively, and neutrophils (60.00% and 64.21%), respectively, compared to the reference 

drug indomethacin for leukocytes (55.25%) and neutrophils (52.89%), as shown in Table 4. 

 
Table 4 - Effect of the leaf ethanolic extract of D. brasiliensis on the migration of leukocytes 

and neutrophils in acute inflammation in the peritonitis model. 

Groups Dose mg.kg-1 Leukocytes 

(105 / ml) 

Leukocyte 

inhibition (%) 

Neutrophil 

(105 / mL) 

Neutrophil 

inhibition (%) 

Control - 6.19 ± 0.20 - 3.80 ± 0.09 - 

Indomethacin 10 2.77 ± 0.19* 55.25 1.79 ± 0.11* 52.89 

Leaf extract 
D. brasiliensis 

50 3.19 ± 0.10* 48.46 2.14 ± 0.10* 43.68 

100 2.70 ±0.14* 56.38 1.52 ± 0.16* 60.00 

 200 1.42 ± 0.12* 77.05 1.36 ± 0.13* 64.21 

Source: The author (2023). Legend: Values represent the mean ± standard deviation (n=6). 

* Statistically different from the negative control (vehicle); ANOVA followed by 

Bonferroni, p<0.05. 

 
The migration of leukocytes to the inflammatory site plays a crucial role in the cellular 

response during acute inflammation. This process is mediated by various inflammatory 

cytokines, including histamines, prostaglandins and bradykinins, among others. The inhibition 

of leukocyte and neutrophil migration may be an indication of the potential anti-inflammatory 

effect of the D. brasiliensis. 

The results obtained suggest that the leaf ethanolic extract of D. brasiliensis has 

properties capable of modulating the inflammatory response, resulting in the inhibition of 

leukocyte and neutrophil migration. This inhibition can be attributed to the presence of 

bioactive compounds in the extract, which can interfere with the signaling of inflammatory 

cytokines and thus reduce the inflammatory response. Research by other authors has shown that 

drimanial sesquiterpenes present in D. brasiliensis extract exhibit anti-inflammatory activity32. 

The mechanism of action of this effect is related to a reduction in the activity of pro-

inflammatory cytokines and a decrease in the activity of the transcription factor NF-κB, which 

is responsible for regulating the expression of pro- inflammatory cytokines32,33. In addition, it 

has been observed that D. winteri extract can increase gene expression of the anti-inflammatory 

cytokine IL-1034. 

These findings reinforce the possibility that the D. brasiliensis has therapeutic potential 

in the context of inflammatory disorders. However, it is important to emphasize that further 
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studies are needed to deepen the understanding of the mechanisms of action involved and to 

evaluate the efficacy and safety of the plant extract. 

 

Antitumor activity 

 

The results of this test indicated that the intermediate dose of 300 mg.kg-1 of leaf 

ethanolic extract of D. brasiliensis showed tumor inhibition of 64.33%, higher than the other 

treatments. However, the dose of 400 mg.kg-1, the highest dose tested, showed a decrease in 

the inhibition rate, suggesting a drop in tumor inhibition, the effect observed was not dose-

dependent, as shown in Table 5. 

 
Table 5 - Tumor inhibition of treatments with D. brasiliensis and the reference drug methotrexate. 

 

Treatments D. brasiliensis 

200 mg.kg-1 

D. brasiliensis 

300 mg.kg-1 

D. brasiliensis 

400 mg.kg-1 

Methotrexate 

1.5 mg.kg-1 

Tumor Inhibition 36.42% 64.33% 16.62% 84.34% 

Source: The author (2023). 

 
Macroscopic analysis of the tumors removed from the animals revealed that they were 

solid, invasive, adherent to the epidermis and vascularized. The weights of the organs in the 

control groups and the groups treated with the leaf ethanolic extract of D. brasiliensis were 

recorded as absolute values (g) and relative values (%). No statistically significant differences 

were found in the analysis of variance (ANOVA) of the weights of the organs and tumors 

between the control groups and those treated with the leaf ethanolic extract of D. brasiliensis, 

as shown in Table 6. 
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Table 6 - Weight of organs and tumors of animals treated with saline solution, methotrexate 

and leaf ethanolic extract of D. brasiliensis. 

 

Treatments 

Organs Values 0.9% 

Saline 

solution 

D. brasiliensis 

200 mg.kg-1 

D. brasiliensis 

300 mg.kg-1 

D. brasiliensis 

400 mg.kg-1 

Methotrexate 

1.5 mg.kg-1 

Liver Absolute (g) 2.75±0.58 2.88±1.58 2.05±0.32 2.03±0.10 3.34±0.35 

 Relative (%) 5.80±1.02 6.37±2.53 5.82±0.44 5.74±0.23 6.37±2.53 

Spleen Absolute (g) 0.38±0.13 0.40±0.19 0.25±0.04 0.24±0.05 0.23±0.03 

 Relative (%) 0.80±0.25 0.89±0.03 0.71±0.06 0.66±0.13 0.45±0.04 

Lungs Absolute (g) 0.22±0.02 0.20±0.04 0.18±0.02 0.19±0.05 0.27±0.06 

 Relative (%) 0.46±0.03 0.47±0.07 0.51±0.07 0.53±0.16 0.55±0.12 

Kidney Absolute (g) 0.51±0.04 0.50±0.10 0.40±0.06 0.36±0.02 0.56±0.06 

 Relative (%) 1.09±0.09 1.16±0.13 1.14±0.13 1.02±0.05 1.12±0.15 

Tumor Absolute (g) 2.60±1.26 1.37±0.92 1.0±0.76 1.87±0.86 2.95±1.39 

 
Relative (%) 5.50±2.64 3.10±1.83 2.89±2.21 5.45±2.85 3.83±1.84 

Source: The author (2023). Legend: Values represent the mean ± standard deviation 

(n=6). Note: No statistically significant differences (p< 0.05) were found between the 

groups. 

 

 
The blood of the animals in the control groups and those treated with the leaf ethanolic 

extract of D. brasiliensis was analyzed and the statistical comparison (ANOVA) of the 

hematological and biochemical parameters revealed no statistically significant differences 

between the groups. It can therefore be assumed that ingesting the D. brasiliensis did not 

changed the weight or morphology of the organs of the animals tested, nor did it changed the 

blood parameters of the animals submitted to the experiment. 

Although the results were not positive for oral administration, it is possible that 

alternating the route of administration could generate more promising results. The mechanism 

of action of the antitumor activity of D. brasiliensis is not yet fully understood. The genus 

Drimys, of which D. brasiliensis is a member, is known to contain sesquiterpenes responsible 

for antitumor activity35. There are studies with isolated compounds that show antitumor 

activity, such as the drimane sesquiterpenes from the species D. winteri, which showed that 

isolated compounds such as drimenol, isordrimenone and polygodial had the ability to reduce 
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cell viability by 7.37 μg.mL-1, 4.71 μg.mL-1 and 4.00 μg.mL-1, respectively36. Similarly, in 

another study with D. brasiliensis, 1-β-(p-coumaroyloxy)-polygodial, drimanial and 1-β-

(pmethoxycinnamoyl)-polygodial demonstrated antiproliferative activity against different lines 

of sarcoma, carcinomas, leukemias and lymphomas29. 

However, the antitumor activity observed may be related to the anti-inflammatory 

properties of the plant extract. In the peritonitis studies, it was observed that D. brasiliensis was 

able to act on the terminal phase of acute inflammation, which is characterized by the 

recruitment of prostaglandins and cytokines, as well as inhibiting the migration of leukocytes 

and neutrophils. The correlation between pro-inflammatory cytokine signaling, the activation 

of transcription factors and tumor development is widely recognized37,38. Multitarget therapies 

aimed at interfering with the tumor microenvironment are promising alternatives for preventing 

the progression and metastasis of tumor cells39. Some plant species have potential as 

alternatives for antitumor treatment due to their anti-inflammatory properties40. In the specific 

case of D. brasiliensis, further studies should be carried out to establish the correlation between 

the anti- inflammatory and antitumor activity demonstrated by the species. In addition, it is 

important to elucidate the possible metabolic pathways, elimination routes and kinetics of the 

isolated compounds41. These studies are essential to integrate the data obtained in 

pharmacological trials and clinical studies, to guarantee the safety and efficacy of the potential 

phytopharmaceutical. 

 

CONCLUSION 

The ethanolic extract obtained from the leaves of D. brasiliensis showed anti-

inflammatory activity mainly at doses of 100 and 200 mg.kg-1 and antitumour activity at a dose 

of 300 mg.kg-1 in M. musculus mammals, which can be attributed to the presence of 

sesquiterpene markers, recognized for their ability to demonstrate such therapeutic effects. In 

addition, the leaf ethanolic extract showed a significant content of phenolic compounds, which 

were the majority compounds. Low toxicity of the D. brasiliensis was observed, which 

reinforces the safety of consuming the leaves and bark, whether in the form of teas or tinctures, 

ratifying its traditional use. Future studies need to be carried out to deepen understanding of the 

bioavailability and pharmacokinetics of the plant extract. Furthermore, the promising results of 

this research point to the need for further investigation to elucidate the mechanisms underlying 

the interaction between the inflammatory process and the tumor microenvironment. 
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