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Dereplication and evaluation of the antinociceptive and anti-inflammatory 

activity of hydroethanolic extract of leaves from Campomanesia xanthocarpa 

O. Berg. 

 

Campomanesia xanthocarpa popularly known as gabiroba is used as a 

medicinal plant for the treatment of inflammatory diseases, ulcers, 

among other uses, requiring studies to assist in proving these 

activities. In this study, the extract of leaves from C. xanthocarpa 

(CxHE) was submitted to assays of formalin-induced paw-licking, 

peritonitis induced by lipopolysaccharide and carrageenan-induced 

mechanical hyperalgesia tests. In chemical analysis, a preliminary 

phytochemical screening and the determination of phenol and 

flavonoid content were carried out, in addition to analysis by ESI-

MS/MS system and HPLC-DAD system. The CxHE presented 

compounds such as tannins, triterpenoids, steroids and saponins and 

content of phenols (35.9±1.3 GAE/g extract) and flavonoids (23.3±2.1 

mg EQ/g extract). Protocatechuic acid, gallic acid, ethyl gallate, 

quercetin, and 3-methyl epigallocatechin gallate, alpha and beta-

amyrins were identified. CxHE at doses of 10-1000 mg/kg p.o. 

demonstrated anti-inflammatory and antinociceptive effects in all in 

vivo assays employed in this study.  

 

Keywords: Campomanesia xanthocarpa; antinociceptive; anti-

inflammatory. 

 

 

 

 

 

 

 



 

Experimental section 

Plant material  

The leaves of C. xanthocarpa were collected in Paraguaçu, Minas Gerais, Brazil. The plant was 

identified by Prof. Dr. Flávio Nunes Ramos from the Institute of Natural Sciences at the Federal 

University of Alfenas, and the voucher specimen (2541) has been deposited at the Herbarium of 

the Federal University of Alfenas-MG. 

 

Preparation of the plant extract  

The leaves of C. xanthocarpa were dried in drying oven at 45 °C and powdered. The C. 

xanthocarpa hydroethanolic extract (CxHE) was obtained by exhaustive percolation (Prista et 

al., 2008). The CxHE was concentrated on a rotary evaporator (Fisatom® 801) at a temperature 

of 50°C. Subsequently, it was frozen and subjected to the freeze-drying process under ideal 

pressure conditions (380 mmHg), temperature (-40°C) and time (72 hours). To assess biological 

activity, doses of 10, 100 and 1000 mg / kg were chosen because they are doses used in the 

pharmacological screening of extracts. The vehicle was administered in a volume of 10 ml / kg. 

 

Phytochemical screening of the extract  

The following chemical constituents were screened in the extract: steroids, triterpenes, saponins, 

tannins, alkaloids, flavonoids, anthraquinone, catechins and coumarin derivatives. The screening 

was performed on the extracts using chemical reagents according to the methodology previously 

suggested (Simões, 2010; Cardoso, 2009).  

 

Determination of the total phenolics and flavonoids in the CxHE  

The total phenolic content in the CxHE was determined using the Folin-Ciocalteu methods, and 

the total flavonoid content was determined according to previous described (Kalia et al., 2008; 

Singleton et al., 1999). 

 

Phytochemical study 

Tentatively identification of the phenolic constituents present in the extract were performed by 

direct infusion electrospray ionization tandem mass spectrometry (DI-ESI-MS/MS) and 



comparison with previously published data (Bataglion et al., 2015). A Bruker micrOTOF-Q 

instrument was used for the measurements. The ionization source was operated in the negative 

ion mode. The MS spectra were acquired at the m/z range from 50 to 500. The MS/MS spectra 

were obtained under fragmentation with Argon. The analysis conditions were as follows: drying 

gas flow in the ion source was set up to 4 L/h and nebulizer gas pressure to 0.4 bar (both were 

N2), the temperature of ion source was 210 °C, voltage was 3.8 kV, and the collision energy 

ranged between 10 and 50 eV. The data was treated with the software Compass. 

 

Analysis by HPLC-DAD 

Chromatographic analyses were performed using a Prominence Shimadzu HPLC system 

(Shimadzu, Kyoto, Japan) equipped with an LC-20AT pump, SIL-20A autoinjector and SPD-

20AT detector. Tentative identifications were performed by manual interpretation of 

chromatogram data compared to standard. The chromatographic separation was performed in a 

Luna C18 column (5 μ, 250 x 4.6 mm, 100 Å pore size) (Phenomenex, Torrance, CA, USA) 

using a binary mobile phase (Solvent A was ultrapure water and solvent B was acetonitrile) in 

three different gradient elution system: 60% to 80% of B in 10 minutes, than 80% to 88% of B in 

10 minutes and 88% to 100% of B in 10 minutes. The injection volume was 20 μL of the sample 

(1 mg/mL) with the flow rate was 0.8 mL/min and detected at 200 nm using a DAD detector. 

 

Animals  

Male Swiss mice (30± 10 g) from the Central Animal Facility of Federal University of Alfenas 

were housed in standard cages and kept under controlled temperature (23±2 ºC) and light (12:12 

h light:dark cycle) with lights on at 07:00 am. The mice has access to water and food ad libitum. 

All testing procedures were approval by the Ethical Commission of Animal Experimentation at 

the Federal University of Alfenas (protocol 672/2015). In total, 200 animals were used in the 

pharmacological tests performed. 

 

Formalin-induced nociception  

A formalin solution (2.5 % in 0.9% saline; 20 µL/paw) was injected into the hind right paw 

plantar surface (i.pl.), and the animals were individually placed in transparent observation 

chambers. Vehicle (distilled water), indomethacin or the CxHE were given orally 1 h prior to 



formalin injection (n=9-14 per group). Morphine was administrated (i.p.) 30 min before the test. 

The time spent in licking the injected paw was recorded and expressed as the total licking time in 

the early phase (0-5 min) and late phase (20-30 min) after formalin injection (Vilela et al., 2009). 

 

Peritonitis induced by lipopolysaccharide  

To assess the possible effect of the C. xanthocarpa on leukocyte recruitment to the peritoneal 

cavity, the animals (n= 9-11 per group) were orally pre-treated with vehicle (distilled water), 

CxHE or indomethacin, and 30 min later, saline (10mL/kg) or lipopolysaccharide (LPS) from 

Escherichia coli serotype 026:B6 dissolved in pyrogen-free sterile saline was administered at a 

dose of 100 μg/kg (i.p.) Four hours after the injection of LPS, mice were killed with an 

inhalatory overdose of isoflurane, and the cells from the peritoneal cavities were harvested by an 

injection of 3 ml of PBS containing 0.5% sodium citrate. The abdomens were gently massaged, 

and the blood-free cell suspension was carefully aspirated with a syringe. Abdominal washings 

were placed into plastic tubes, and total cell counts were performed immediately in a Neubauer 

chamber (Vilela et al., 2010; Cunha et al., 1989). 

 

Carrageenan induced mechanical allodynia test 

The evaluation of nociceptive threshold was performed by carrageenan induced mechanical 

allodynia test (Von Frey filaments; Stoelting, Chicago, USA) according to the up and down 

method. In this test, the mice were divided into experimental groups, and vehicle (distilled 

water), CxHE or indomethacin was orally administered 1 hour before the intraplantar injection of 

carrageenan (100 μg/20 μL), and the mechanical allodynia threshold of each mouse was 

measured according to the methodology of Chaplan et al. (1994).  

 

Statistical analysis  

The data obtained were analyzed using the GraphPad software program and expressed as mean ± 

SEM. Statistically significant differences between the groups were calculated by the application 

of an analysis of variance (ANOVA), followed by the Newman-Keuls test (p < 0.05 were 

considered significant). 

  



Table S1. Electrospray ionization tandem mass spectrometry data used in the identification 

of compounds. 

 

Structure [M-H]
-
/Fragments Compound 

1 153/136, 125, 109 Protocatechuic acid 

2 169/125, 107, 97 gallic acid 

3 197/ 169, 140, 125, 111 ethyl gallate 

4 301/ 273, 179, 151, 121, 107 quercetin 

5 471/ 407, 393, 377, 205, 97 epigallocatechin gallate 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table S2. Effect of the CxHE extract on the Von Frey test. 

Group 

30 min 1 h 2 h 3 h 4 h 

Mean ± SEM (grams) 

Vehicle + saline 2.04±0,20 1.83±0.26 1.96±0.24 1.78±0.21 1.59±0.22 

Vehicle + 

carrageenan 

0.85±0.08*** 0.85±0.06* 0.83±0.05** 0.85±0.18** 0.81±0.05 

Indomethacin 

10mg/kg 

1.20±0.14 1.71±1.19 1.23±0.18 1.65±0.26# 1.53±0.22 

CxHE 10mg/kg 1.04±0.09 1.25±0.15 1.16±0.12 1.19±0.09 1.52±0.22 

CxHE 100mg/kg 1.66±0.25 1.81±0.39 1.79±0.28# 1.62±0.74# 1.82±0.30# 

CxHE 1000mg/kg 1.55±0.42 1.35±0.13 1.75±0.33# 1.37±0.14 1.58±0.30 

N=10–14 animals. Newman-Keuls test: * p < 0.05, **p < 0.01 and ***p < 0.001 vs group 1 and  

# p < 0.05 vs. group 2.  

 

 

 

 

 

 

 

 

 

 



 

Figure S1. Effect of vehicle (veic, water), CxHE extract (10, 100 and 1000 mg/kg) and 

indomethacin (10 mg/kg) administered orally and morphine (morph; 5 mg/kg) i.p. on time of 

licking in formalin-induced nociception test. Mean ± SEM for 9–14 animals. One-way analysis 

of variance, followed by Newman-Keuls pos test.* p < 0.05, ***p < 0.001 vs vehicle group. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Figure S2.  Effect of vehicle (water), Campomanesia xanthocarpa O. Berg hidroetanolic extract 

(CxHE- 10; 100 and 1000 mg/kg) and indomethacin (10 mg/kg) administered orally on 

peritoneal fluid of mice with lipopolysaccharide (LPS) peritonitis. Mean ± SEM for 9–11 

animals. One-way analysis of variance, followed by Newman-Keuls pos test. # p < 0.05 vs. 

group Saline+Vehicle, * p < 0.05, **p < 0.01vehicle + LPS. 
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