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Efeito Antinociceptivo e Anti-inflamatório de Caulerpa kempfii (Caulerpaceae) 

Resumo: Os organismos marinhos são uma fonte rica para a pesquisa de novos protótipos de fármacos, entre eles, as algas 

são um grupo muito diverso, com diferentes características morfológicas, estruturais e metabólicas. O presente trabalho 

teve como objetivo avaliar as propriedades anti- inflamatória e antinociceptiva das frações hexânica (HE), acetato de etila 

(AE) e hidroalcoólico (HA) de Caulerpa kempfii em camundongos. Para tanto, foram utilizados os modelos de contorção 

abdominal induzida por ácido acético, teste de placa quente e nocicepção induzida por formalina para avaliar o potencial 

antinociceptivo das frações, enquanto o teste de peritonite induzida por carragenina foi utilizado para investigar o efeito 

anti-inflamatório de C. kempfii. No ensaio de contorções abdominais, o HE, AE, HA e dipirona induziram uma inibição de 

76,7, 83,9, 90,8 e 89,3%, respectivamente. Já no teste da placa quente, os extratos de C. kempfii não aumentaram o tempo 

de latência dos animais em todos os tempos avaliados. Na fase neurogênica do teste de formalina, as frações induziram 

uma inibição de 28,0% (HE), 37,4% (AE) e 35,9% (HA). Enquanto na fase inflamatória, a inibição foi de 55,1% (HE), 44,5% 

(AE) e 54,9% (HA), enquanto a indometacina inibiu 62,6%. Além disso, na peritonite induzida por carragenina, foi 

observada uma redução na migração celular após o tratamento com todas as frações. Dessa forma, com o presente 

estudo, conclui-se que HE, AE e HA de C. kempfii possuem atividade antinociceptiva e anti-inflamatória e poderiam ser 

utilizados no desenvolvimento de fitoterápicos e na busca por novos protótipos de fármacos. 

Palavras-chave: Caulerpa kempfii; antinociceptivo; anti-inflamatório; algas verdes. 

 

Abstract  

Marine organisms are a rich source of new prototype drugs, and among them, the seaweeds are a very diverse group with 

different morphological, structural and metabolic features. The present work was designed to evaluate the anti-

inflammatory and antinociceptive properties of the hexane (HE), ethyl acetate (EA) and hydroalcoholic (HA) fractions of 

Caulerpa kempfii in mice. The acetic acid-induced writhing, hot plate and formalin-induced nociception tests were carried 

out to evaluate the antinociceptive potential of these fractions, while the carrageenan-induced peritonitis test was used to 

investigate the anti-inflammatory activity of C. kempfii. In the acetic acid-induced writhing test, HE, EA, HA and dipyrone 

reduced the number of writhings by 76.7, 83.9, 90.8 and 89.3%, respectively. In the hot plate test, C. kempfii fractions did 

not increase the latency time of the animals in the time evaluated. In the neurogenic phase of the formalin test, the 

fractions significantly inhibited the pain response by 28.0% (HE), 37.4% (EA), and 35.9% (HA). While in the inflammatory 

phase, the inhibition was 55.1% (HE), 44.5% (EA) and 54.9% (HA), and indomethacin caused a 62.6% decrease in response. 

Moreover, in the carrageenan-induced peritonitis test, a reduction in cell migration was seen with all fractions evaluated. 

The results of this study suggest that HE, EA and HA fractions of C. kempfii have anti-inflammatory and antinociceptive 

properties. Further studies should be conducted to ensure the safety of C. kempfii as a natural medicine. 

Keywords: Caulerpa kempfii; antinociceptive; anti-inflammatory; green algae. 
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1. Introduction 

 

Nonsteroidal anti-inflammatory drugs 

(NSAIDs), such as aspirin, ibuprofen, 

naproxen, and indomethacin constitute a 

family of drugs that taken as a group 

represent some of the most frequently 

prescribed around the world. They are 

primarily used as pain killers as well as anti-

inflammatory agents, and their potential 

adverse effects are well known. Most of 

these effects are the direct result of their 

mode of action, i.e., inhibition of 

cyclooxygenase (COX), a key enzyme in the 

biosynthesis of prostaglandins (PGs).
1,2

 There 

are two well-identified isoforms of COX, COX-

1 and COX-2. COX 1 isoform is expressed in 

most tissues, where it serves as a 

housekeeping enzyme responsible for normal 

cell homeostasis. On the other hand, COX-2 

has little or no expression in most tissues but 

is rapidly induced in response to 

inflammatory stimuli, such as 

lipopolysaccharides.
3,4

  

Traditional NSAIDs are nonselective 

inhibitors of both isoforms of COX and these 

drugs produce various side-effects, such as 

gastrointestinal irritation or ulceration and 

suppression of renal function, due to 

inhibition of the constitutive COX-1, which is 

responsible for the production of 

prostaglandins, responsible for 

gastroprotection and vascular homeostasis.
5
 

Furthermore, inhibition of COX-1 blocks 

platelet thromboxane production, which 

increases the chances of bleeding.
6
 Thus, the 

development of NSAIDs that selectively 

inhibit COX-2 (coxibs) was initiated to 

produce anti-inflammatory agents and 

analgesics with reduced toxicity compared to 

traditional NSAIDs. However, the 

cardiovascular side-effects associated with 

selective COX-2 inhibitors highlight the 

pitfalls that may be encountered in the drug 

discovery paradigm.
5,7

 Thus, the search for 

new sources of substances with anti-

inflammatory and analgesic activity is 

needed. 

Marine organisms are believed to be a 

potential source of novel biologically active 

substances and have been extensively 

studied in search of promising drug 

candidates for the treatment of various 

pathologies. In recent years, the Food and 

Drug Administration (FDA) in the United 

States has approved three marine-derived 

drugs: cytarabine (isolated from sponges), 

vidarabine (isolated from sponges), and 

ziconotide (isolated from cone snails). In 

addition, 13 marine-derived compounds are 

either in phase I, phase II or phase III clinical 

trials, and several hundred novel marine 

compounds are in the preclinical 

pharmaceutical pipeline.
8,9

 

Among the marine organisms of interest, 

macroalgae constitute a very diverse group 

differing in morphological, structural and 

metabolic features. The versatility of the 

functions of algae may derive from their 

abundant bioactive metabolites, which have 

attracted a great deal of attention due to 

their potential effects in promoting health 

and reducing disease risk. In the past years, 

there was a remarkable increase in 

macroalgal pharmacology research.
10-12

 

Somchit and colleagues described the 

antipyretic and anti-inflammatory properties 

of extracts of two blue-green algae, Spirulina 

platensis and S. lonar, in rats treated 

orally with 2 or 4 mg/kg, respectively.
13

 Two 

publications yielded potentially novel 

compounds targeting anti-inflammatory 

activities: an ethanolic extract of Sargassum 

horneri and 8,8'-bieckol, isolated from brown 

algae, inhibited LPS-induced murine 

macrophage RAW 264.7 cells by affecting 

NFκB sigŶaliŶg aĐtiǀity.
14,15

 Ahn and 

colleagues described a new phlorotannin, 

dieckol, from the brown algae Ecklonia cava, 

which potently induced apoptosis of ovarian 

cancer cells and inhibited tumor xenograft 

growth.
16

 These and other studies, such as 

those found in the most current review by 

Mayer and colleagues, show that these 

organisms possess promising activities.
17

 

Chlorophytes represent the most diverse 

group among all green algae, comprising 

approximately 17,000 species widely 

distributed in several coastal environments in 
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the world. Among the chlorophytes, in turn, 

are algae of the genus Caulerpa 

(Caulerpaceae), recognized by Lamouroux in 

1809, with about 75 species distributed in 

tropical and subtropical waters worldwide.
18

 

Macroalgae Caulerpa spp. are 

morphologically unusual, because they are 

unicellular and differentiated giant cells.
19

 

Algae of this family produce several 

secondary metabolites including 

sesquiterpenoids and diterpenoids to protect 

themselves from predators.
20

 It seems that 

caulerpenyne, a sesquiterpene, plays a major 

role in chemical defense.
21

 In addition, 

triterpenes, squalene, squalene epoxides, 

sterols, di-indole pigments, caulerpin and its 

analogues, caulersin,
22

 a mixture of ceramide 

derivatives, and caulerpecin
23

 are the other 

secondary metabolites that have been 

isolated from different Caulerpa species.  

Several activities of preparations from 

different species of Caulerpa have been 

reported, including immunomodulatory,
24

 

hemagglutinating,
25

 hypolipidemic
26

 and 

antioxidant.
27

 However, no study about 

biological activities related to the species 

Caulerpa kempfii has been reported to date, 

probably due to its restricted distribution 

along the Brazilian coast.
28,29

 Thus, given that 

other species of Caulerpa
30-32

 have shown 

antinociceptive and anti-inflammatory 

activities, the aim of this work was to 

evaluate these pharmacological properties in 

C. kempfii. 

 

2. Material and Methods 

 

2.1. Plant material  

 

Specimens of the alga C. kempfii were 

collected along the coast of Pitimbu, Paraíba 

– Brazil, during spring tides (-0.2 to 2.0 m) in 

2009. The sample was classified by Dr. 

George Emmanuel C. de Miranda 

(Department of Systematics and Ecology). 

The voucher specimen (JPB 13986) was 

deposited in Herbarium Lauro Pires Xavier of 

Federal University of Paraiba. After 

collection, the material was washed with 

distilled water, cleaned of epiphytes, 

weighed (1 kg) and subsequently dried at 

room temperature (~25°C). 

 

2.2. Preparation of extracts  

 

The fresh algae material (dry weight at 

room temperature, 0.5 kg) was exhaustively 

extracted three times with 95% aqueous 

EtOH (30 Leach) for 24 h each time, at room 

temperature. The combined EtOH extracts 

were filtered and concentrated in vacuo. The 

resulting brown residue (50 g) was 

suspended in 2.5 L H2O, which was then 

partitioned successively with hexane (three 

times with 1.5 L each) and EtOAc (three times 

with 1.5 L each). After removal of solvent, 5, 

20 and 25 g of hexane, ethyl acetate and 

hydroalcoholic fractions were obtained, 

respectively. 

 

2.3. Drugs and reagents  

 

The following drugs and chemicals were 

used: sodium chloride, trypan blue, 

carboxymethylcellulose (CMC), carrageenan, 

Tween 80 and dipyrone were purchased from 

Sigma (St. Louis, MO, USA). Formaldehyde 

and acetic acid were obtained from Vetec 

Química Farm Ltda (Rio de Janeiro, RJ, BR). 

Indomethacin was purchased from Merck 

(Darmstadt, Germany) and morphine sulfate 

from Cristália (Rio de Janeiro, RJ, BR). The 

hexane (HE), ethyl acetate (EA) and 

hydroalcoholic (HA) fractions obtained from 

C. kempfii were diluted with CMC+0.1% 

Tween 80 as a suspension (vehicle) and were 

administered by the oral route (p.o.) at a 

dose of 100 mg/kg. Dipyrone, morphine and 

indomethacin were used as reference drugs. 

The doses were chosen based on previous 

studies.
30,31
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2.4. Animals  

 

Swiss mice of either sex (20–25 g) 

maintained at the Central Vivarium (BIOCEN) 

at the Alagoas Federal University in Brazil 

were used throughout the experiments. They 

were housed in single-sex cages under a 12-h 

light/dark cycle in a controlled temperature 

room (22 ± 2°C) with free access to water and 

pellet food. Eight hours before each 

experiment, animals received only water, to 

avoid food interference with substance 

absorption. The experiments were performed 

after the approval of the protocol by the 

Ethics Committee for Animal Handling – UFAL 

(No: 23065.002260/2011-21). 

 

2.5. Acetic acid-induced writhing test 

 

The test was carried out using the method 

previously described by Collier et al.
33

 The 

animals were divided into five groups, with 

six mice in each group. Each mouse was 

injected intraperitoneally (i.p.) with 0.1 

mL/10 g body weight of 0.6% v/v  acetic acid 

40 min after p.o. administration of the test 

fractions (100 mg/kg) or vehicle (negative 

control). Dipyrone (40 mg/kg, p.o.) was 

administered to mice as a positive control. 

The writhing response, which consists of a 

contraction of the abdominal muscle 

together with a stretching of the hind limbs, 

was evaluated for 20 min after a latency 

period of 5 min, recording the number of 

writhings.  

 

2.6. Hot-plate test  

 

The test was performed as described by 

Kuraishi et al.
34

 The temperature was 

regulated at ϱϰ° ± 1°C. MiĐe ǁere diǀided iŶto 
five groups consisting of six animals each. The 

mice of each group were placed in the beaker 

(on the hot plate) to observe their response 

to electrical heat-induced pain for a 30-min 

period. The baseline was considered the 

mean reaction time obtained at 30 and 60 

min before administration of the fractions 

(100 mg/kg, oral), vehicle (oral) or morphine 

(5 mg/kg, subcutaneous) and was defined as 

the normal reaction of the animal to 

temperature. After treatment, the reaction 

time (in seconds) was recorded when the 

animals licked their fore and hind paws and 

jumped at 30, 60, 90 and 120 min, as an 

iŶdiĐator of the aŶiŵal’s response to heat-

induced pain. Animals showing a reaction 

time greater than 15 s were discarded. 

 

2.7. Formalin-induced nociception test 

 

The procedure described by Hunskaar and 

Hole
35

 was followed with slight modifications. 

The mice were divided into five groups each 

containing six mice and were administered 

distilled water (1 mL/kg, i.p.), fractions of C. 

kempfii (100 mg/kg, p.o.) or indomethacin 

(35.7 mg/kg, p.o.). After 40 min of treatment, 

2.5% formalin (20 μl) solution was injected 

into the right hind paw. The response was the 

amount of time the animals spent licking the 

injected paw. Two distinct periods of high 

licking activity can be identified, a neurogenic 

phase lasting the first 5 min and an 

inflammatory phase lasting from 15 to 30 min 

after the injection of formalin. 

 

2.8. Carrageenan-induced peritonitis test 

 

This test was conducted as described by 

Ferrándiz and Alcaraz.
36

 The mice were 

divided into five groups each containing six 

mice.  Carrageenan was freshly prepared (10 

mg/mL) in sterile normal saline and 0.25 mL 

was injected i.p. Four hours later, the animals 

were killed by cervical dislocation. The 

peritoneal cavity was washed with 1.5 mL 

cold phosphate buffered saline (PBS), and 

after gentle manual massage, the exudate 

was extracted. The peritoneal exudate was 

used for total leukocyte counts. The fractions 

(100 mg/kg), indomethacin (35.7 mg/kg) or 

vehicle were administered p.o. 40 min before 

the carrageenan injection. 
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2.9. Statistical analysis  

 

Data obtained from animal experiments 

were expressed as mean and standard error 

of the mean (mean ± S.E.M.) for six animals. 

Statistical differences between the treated 

and the control groups were evaluated by 

ANOVA aŶd DuŶŶett’s test. p < 0.05 was 

considered statistically significant. 

 

3. Results and Discussion 

 

In this study, the antinociceptive effects of 

HE, EA and HA fractions of C. kempfii were 

evaluated using classical in vivo models of 

nociception induced by chemical stimuli as in 

the acetic acid-induced writhing test
33

 and 

formalin-induced nociception test
35

 as well as 

by thermal stimulus as in the hot plate test.
34

 

In addition, we used the carrageenan-

induced peritonitis by test,
36

 which is a model 

of cell migration, also to investigate the anti-

inflammatory activity of these fractions.  

The first test conducted was the acetic 

acid-induced writhing. In this test, the 

writhings induced by i.p. injection of 0.6% 

acetic acid (44.7 ± 2.6) were markedly 

reduced by pre-treatment with C. kempfii, 

given p.o. (100 mg/kg) 40 min beforehand, 

exhibiting significant inhibition of the 

nociceptive response: 76.7% - HE (10.40 ± 

2.4; p< 0.01), 83.9% - EA (7.2 ± 2.1; p < 0.01), 

and 90.8% - HA (4.1 ± 0.7; p< 0.01). These 

results are similar to the inhibition resulting 

from treatment with the standard drug 

dipyrone (89.3%; 4.8 ± 1.6; p < 0.01) (Figure 

1). 

 

 

Figure 1. Antinociceptive effect of C. kempfii (100 mg/kg, p.o.) in acetic acid-induced 

writhing. Each column represents the mean ± S.E.M. of 6 animals. Statistical differences 

ďetǁeeŶ the treated aŶd the ĐoŶtrol groups ǁere eǀaluated ďy ANOVA aŶd DuŶŶett’s test aŶd 

the asterisks denote the levels of significance in comparison with control groups, **p < 0.01 

 

There are previous studies that describe 

the antinociceptive activity of other species 

of the genus Caulerpa using this same model. 

These studies include works that 

demonstrated that a lectin and sulfated 

polysaccharides from C. cupressoides 

exhibited antinociceptive effects.
32,37

 Souza et 

al.
30

 showed that a bisindole alkaloid, 

caulerpin, isolated from genus Caulerpa had 

antinociceptive and anti-inflammatory 

activities. Furthermore Matta et al.
31

 

evaluated the antinociceptive activity of C. 

mexicana and C. sertularioides and obtained 

similar results as ours.  

In the acetic acid-induced abdominal 

writhing test (visceral pain model), 

endogenous mediators that sensitize 

nociceptors are released, and prostaglandins 
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(PGs) are the major inflammatory mediators 

that cause algesia. Thus, this model is 

generally associated with the release of 

prostanoids, resulting in increased levels of 

PGE2 and PGF2α in the peritoneal fluid, as well 

as of products of the lipoxygenase pathway,
38

 

where activity in this model may be related 

to greater inhibition of peripheral COX.
33

 As a 

result, the abdominal pain induced by acetic 

acid can be prevented by NSAIDs. Moreover, 

other agents such as sedatives and 

neuromuscular blockers may also act in this 

model, which could result in a 

misinterpretation of the results.
40,41

  

Considering this and the results obtained 

in this work, it is possible that the 

antinociceptive effect of the C. kempfii 

fractions may be due to direct inhibition of 

the release of mediators induced by acetic 

acid by inhibiting the migration of cells that 

would exacerbate the painful process, or 

even to central modulation of nociceptive 

transmission. 

To distinguish between central and 

peripheral antinociceptive actions, the hot 

plate test was carried out to evaluate the 

profile of C. kempfii fractions. However, no 

frac of C. kempfii evaluated showed an effect 

in the hot-plate test (data not shown).  

To confirm and better understand the 

antinociceptive activity of these fractions, we 

performed the formalin-induced nociception 

test. In this assay, the fractions of C. kempfii 

significantly reduced paw licking time, after 

subplantar injection of formalin, in both 

phases of the test as shown in Figure 2.  

In the neurogenic phase, the time the 

animal spent licking the paw in response to 

formalin in the group treated only with 

vehicle was 70.6 ± 2.3 s. This time was 

reduced after pre-treatment with fractions of 

C. kempfii (100 mg/kg, p.o.) 40 min 

beforehand, exhibiting a significant decrease 

of 28.0% - HE (50.8 ± 5.0 s; p < 0.05), 37.4% - 

EA (44.2 ± 3.5 s; p < 0.01), and 35.9% - HA 

(45.2 ± 5.7 s; p < 0.01). While the standard 

drug, indomethacin (p.o) reduced the time by 

24.9% (53.0 ± 6.1; p < 0.05) (Figure 2A). Souza 

et al.
30

 assessed the crude methanolic extract 

and n-butanol and chloroform phases of C. 

racemosa in that same assay, and observed a 

inhibition of nociceptive response of 51.8, 

35.1 and 32.7%, respectively
30

. In another 

study conducted by our group, treatment 

with the hexane, chloroform, ethyl acetate 

and methanolic extracts of C. mexicana 

produced a decrease in paw-licking time of 

39.7, 31.1, 60.2 and 50.2%, respectively, in 

the neurogenic phase of the formalin test.
31

 

In the inflammatory phase of this test, the 

control group (vehicle) spent 250.9 ± 21.6 s 

licking the paw in response to formalin, while 

pre-treatment with the fractions of C. kempfii 

reduced this time significantly by 55.1% - HE 

(112.8 ± 21.1 s; p< 0.01), 44.5% - EA (139.2 ± 

12.0 s, p < 0.01) and 54.9% - HA (113.1 ± 12.4 

s; p < 0.01). In addition, indomethacin 

decreased the time by 62.6% (93.8 ± 19.1; p < 

0.01) (Figure 2B). These data corroborate 

those obtained by Matta et al.,
31

 where 

extracts of C. mexicana and C. sertularioides 

significantly reduced paw-licking time in the 

inflammatory phase of formalin test. 
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Figure 2. Antinociceptive effect of C. kempfii (100 mg/kg, p.o), against early phase (0–5 min, 

panel A) or late phase (15–30 min, panel B) of formalin-induced nociception in mice. Each 

column represents the mean ± S.E.M. of 6 animals. Statistical differences between the treated 

and the control groups ǁere eǀaluated ďy ANOVA aŶd DuŶŶett’s test aŶd the asterisks deŶote 
the levels of significance in comparison with control groups, 

*
p < 0.05 and **p< 0.01 

 

In formalin-induced nociception, it is 

possible to evaluate two different types of 

pain for the same stimulus, central and 

peripheral.
42

 Neurogenic nociception (early 

phase) starts immediately after formalin 

injection, resulting in the release of 

neuropeptides such as substance P and CGRP 

in central terminals and peripheral mediators 

such as bradykinin in peripheral endings.
43,44

 

After a period of 5 to 10 min, the 

inflammatory phase starts; in this late phase, 

inflammatory mediators are formed in 

peripheral tissues, such as cytokines, 

bradykinin, prostaglandins, substance P, nitric 

oxide, serotonin and histamine, inducing 

functional changes in dorsal horn neurons, 

which over time, promote awareness of 

transmission at the spinal level.
45

  

It is described in the literature that NSAIDs 

and corticosteroids only inhibit the 

inflammatory phase of the test.
46,47

 However, 

selective inhibitors of COX-1 (SC-560) inhibit 

both phases of the formalin test, indicating 

that non-selective NSAIDs are capable of 

acting in both the neurogenic and 

inflammatory phase of formalin test.
42

 Santos 

et al.
49

 proved that meloxicam, a non-

selective NSAID, can inhibit the neurogenic 

phase at concentrations required to inhibit 

the inflammatory phase of the formalin test.  

Note that C. kempfii fractions showed an 

inhibition profile similar to that of 

indomethacin in the neurogenic and 

inflammatory phases. The data show that 

these fractions contain substances that 

appear to be acting on the inflammatory 

process and peripheral mechanisms 

modulating the nociceptive response.
50,51

  

To evaluate the ability of the fractions of 

C. kempfii to inhibit cell migration, one of the 

steps in the inflammatory process, 

carrageenan-induced peritonitis was 

evaluated. In this assay, cell migration was 

markedly reduced by pre-treatment with C. 

kempfii extracts (100 mg/kg, p.o.) 40 min 

beforehand: 13.3 ± 0.4 x 10
6
 cells/mL (HE), 

8.4 ± 0.9 x 10
6
 cells/mL (EA) and 13.5 ± 1.0 x 

 Neurogenic phase

V
eh

ic
le

In
do

m
et

ha
ci

n
H
E

A
E

M
E

0

25

50

75

**
**

*

T
im

e
 L

ic
k
in

g
 (

s
)

   Inflammatory phase

V
eh

ic
le

In
do

m
et

ha
ci
n

H
E

A
E

M
E

0

100

200

300

*
*

*
*

T
im

e
 L

ic
k
in

g
 (

s
)



Matta, C. B. B. et al. 
 

 

Rev. Virtual Quim. |Vol 7|  |No. 2|  |730-743| 738 

 

10
6
 cells/mL (HA), exhibiting significant 

inhibition of 27.0% (p < 0.01), 53.8% (p < 

0.01), and 26.0% (p < 0.01), respectively, in 

comparison with the carrageenan alone 

group (18.2 ± 0.6 x 10
6
 cell/mL). In addition, 

indomethacin inhibited cell migration by 

67.1% (6.0 ± 0.4 x 10
6
 cells/mL, p < 0.01) 

(Figure 3). 

 

 

Figure 3. Anti-inflammatory effect of C. kempfii extracts (100 mg/kg, p.o) on carrageenan-

induced peritoneal inflammation. Each point represents the mean ± S.E.M. of 6 animals. 

Statistical differences between the treated and the control group were evaluated by ANOVA 

aŶd DuŶŶett’s test aŶd the asterisks deŶote the leǀels of sigŶifiĐaŶĐe iŶ ĐoŵparisoŶ ǁith 
control groups, **p< 0.01 

 

Bitencourt et al.
52

 demonstrated in an in 

vivo study on the anti-inflammatory activity 

of C. mexicana in mice that aqueous and 

methanolic extracts were able to suppress 

cell migration to the peritoneal cavity in a 

time-dependent but not dose-dependent 

manner. Furthermore, these extracts reduced 

cell migration to different sites as well as 

decreasing edema formation induced by 

chemical irritants. These results corroborated 

our findings of an anti-inflammatory effect of 

C. kempfii fractions.  

Carrageenan-induced peritonitis is an 

experimental model of acute inflammation 

characterized and employed to test new anti-

inflammatory therapies to allow 

quantification of cell migration and its 

correlation with different inflammatory 

mediators.
53

 It is believed that carrageenan-

induced inflammation can be inhibited by 

pre-treatment with anti-inflammatory drugs 

such as NSAIDs, which inhibit COX, thereby 

reducing prostaglandin biosynthesis.
54

 Thus, 

the data presented in this paper corroborate 

previous results obtained with the writhing 

and formalin tests (inflammatory phase), 

indicating that active compounds present in 

fractions of C. kempfii may exert anti-

inflammatory activity, probably by inhibition 

of cell migration, COX activity, or other 

inflammatory mediators.  

In summary, the data obtained in this 

study show that fractions of C. kempfii have 

peripheral antinociceptive activity with an 

anti-inflammatory profile. It is possible to 

assign this activity to secondary metabolites 

present in these fractions, which could act 

synergistically. Some examples are the 

characteristic metabolites of the genus 

Caulerpa, such as caulerpin, a bisindolic 

alkaloid with antinociceptive and anti-

inflammatory activity in murine models, 

described by our group.
30

 In addition, recent 

studies conducted in our laboratory 

demonstrated that caulerpin is able to inhibit 

COX (unpublished data).  

Another dominant secondary metabolite 

in the genus Caulerpa is caulerpenyne, a 

sesquiterpene that has lipoxygenase 
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inhibitory activity.
55,56

 Furthermore, a recent 

study revealed that caulerpenyne inhibits 

xanthine oxidoreductase (XOD) irreversibly. 

XOD catalyzes the final steps of purine 

catabolism leading to uric acid formation and 

has a significant role in many diseases such as 

inflammations.
57,58

   

Terpenes are one of the most abundant 

classes of metabolites in the genus Caulerpa 

and have anti-inflammatory and analgesic 

activity already identified in other plant 

species.
59,60

 Alkaloids also could be 

responsible for these effects of C. kempfii, 

since many of this class show analgesic and 

anti-inflammatory activity.
61

 Besides these 

secondary metabolites, certainly other 

substances may also be responsible for the 

effects found in these fractions.   

Thus, the present study contributes to our 

knowledge of the therapeutic potential of C. 

kempfii, suggesting its applicability as a 

marine natural product for the preparation of 

herbal medicines or as a source of biologically 

active compounds that can serve as 

prototype drugs or phytochemicals after 

more pharmacological and toxicological tests. 

Furthermore, this work contributes to our 

research with marine natural 

products.
30,31,62,63

 

 

4. Conclusions 

 

The results of this work show that extracts 

of the macroalga C. kempfii exhibit an 

antinociceptive and anti-inflammatory 

profile. However, further studies are needed 

to better identify the mechanisms of action 

of these extracts. 
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