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ANTITUMOR ACTIVITY of EXTRACTS of Caulerpa taxifolia in the 
SARCOMA 180 TUMOR TREATMENT

Cancer is a disease characterized by the multiplication and 
spread out of control in the form of anomalous cells. A normal 
cell becomes cancerous cells as a result of one or more muta-
tions of DNA. Marine algae are a rich source of bioactive com-
pounds, some of which are precursors of pharmacological tools 
and potentially useful substances for the development of new 
drugs. The present study aims to evaluate the antitumor activity 
of Caulerpa taxifolia front of Sarcoma 180 in albino mice (Mus 
musculus). The transplanted animals with sarcoma 180 (n = 24), 
were divided into four groups (n = 6) treated with two extracts: 
the MeOH extract (T1) and from hydroalcoholic C. taxifolia (T2) 
at a dose of 50 mg/kg ip. The control group (S1) received saline for 
the same route of administration. The default group (S2) received 
the reference drug to the tumor lineage. The data revealed that 
the S3 and S4 group responded to treatment with reduction of 
63.6 and 42, 0 % respectively, as compared to EN/PA, when 
compared with the control group. The activities of extracts were 
higher than those of the reference drug for the Sarcoma 180. 
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Introduction  

 Cancer cells manifest to varying degrees, with 

four features that distinguish them from normal 

cells: uncontrolled proliferation, differentiation 

and loss of function, invasion and metastasis of 

power [1]. The growth of the malignant tumor is 

the result of the imbalance between proliferation 

capacity of your cells and the body's reaction to 

stop him [1-3].   

 Cancer is characterized by the uncontrolled 

multiplication and dissemination of abnormal 

forms of the body's own cells [4]. i.e. the 

existence of cells that undergo changes in the 

control mechanisms that regulate the ability of 

differentiation and cellular proliferation, tissue 

penetration, the compression of blood vessels 

and migrate to other places in the body where 

these uncontrolled cells can maintain their ability 

to proliferation and growth [2,5].  

The term tumor is used to describe a volume 

increase of organ or tissue; already the word 

cancer is intended to describe an invasive 

neoplasm. Neoplasm and tumor can refer to 

benign and malignant growths, while the term 

always cancer refers to malignant growth. The 

benign neoplasms, commonly, do not invade 

surrounding tissue or spread to other organs, are 

able to be treated and is unlikely to lead the 

patient to death. On the other hand, the evil, 

when not treated, invade and spread throughout 

the body through the Mets, with a high chance of 

getting the patient to death [2.3]. Currently, in the 

United States of America, one in every four 

deaths by diseases is due to cancer [6]. This 

being considered the second leading cause of 

death in the world, behind only of deaths due to 

cardiovascular problems [5].  

The malignant neoplasms are among the 

leading causes of mortality, corresponding to the 

second most common cause of death from 

natural causes. According to the data of records 

of cancer in Brazil, the most frequent are tumors 

of the prostate, lung, stomach, colon, rectum and 

oesophagus in the male population.  

Women breast cancer predominates, followed 

by cancers of the cervix, colon and rectum, lung 

and stomach [3,7,8].  

 In Brazil, the mortality from neoplasms has been 

growing considerably over the last few decades. 

In 2008, according to the information of mortality, 

according to the Group of causes (ICD10), 

neoplasms (tumors) represented the second 

most common cause of death in the population 

(except the "Other causes set"), which 

represents more than 14.6% of total deaths in 

the country [3].  

Marine algae are a rich source of bioactive 

compounds potentially useful for the 

development of new drugs [9]. Caulerpa taxifolia 

are rich in caulerpine, which presents a broad 

spectrum of biological activities, such as the 

antioxidant and antitumor activity [10,11]. In the 

face of the present study aims to evaluate the 

antitumor activity of seaweed C. taxifolia in 

Swiss albino mice (Mus musculus) patients with 

sarcoma 180.  

 Materials and methods  

 Obtaining the extracts   

 Samples of seaweeds C. taxifolia has been 

collected at the beach of Barra do Sirinhaém, 

municipality of Sirinhaém, State of Pernambuco, 

Brazil. Were stored in polyethylene bags being 

conducted at the laboratory of cellular 

communication-UFPE. The extraction 

procedures used in this study were designed 

according to methodology of [12, 13].   

Samples of biological material after cleaning 

procedures and accommodation were pounded 

into mechanical mill, later being the material 

made available to the extraction procedures. 

Then, a sample of 500 g of this material has 

been added to a volume of one litre of ethanolic 

solution to 50%, getting in maceration at room 

temperature for a period of one week. After this 

step, the material was filtered on filters and route 

paper evaporated in At low pressure model 4000 

rpm the Laborota Heidolph ®.  
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In addition, a 500 g sample of the biological 

material, properly processed and crushed in 

similar conditions in relation to previous extract 

was added to a volume of one litre of methanol 

for subsequent maceration at room temperature 

for a period of one week. After this step, the 

material has been filtered with paper filters, and 

evaporated in rotaevaporator model 4000 rpm 

the Laborota Heidolph ®.  

 Experimental animals   

The animals used in this activity were albino 

Swiss mice (Mus musculus), with approximately 

60 days of born weighing between 25 and 30, 

kept under controlled conditions of illumination 

(cycle of 12 hours dark/light) and temperature 

(22 ± 2° C), in polypropylene cages getting 

specific feed and water ad libitum.  

 Antitumor activity   

 Tumor cells lineage ascites sarcoma 180, with 

eight days after implantation, were sucked from 

the peritoneal cavity of mice and implanted 

subcutaneously (0.2 mL-25 x 106 cells/mL), in 

subaxilar region of experimental animals (n = 6). 

The 24 hours after implantation, the extract was 

solubilized in tween 80 (Sigma-Aldrich ®) (5%) 

and administered by intraperitoneal route for 

seven days, in doses of 50 and 100 mg/kg. 

Cyclophosphamide (10 mg/kg) was used as 

positive control. The negative control group was 

administered a solution of Tween 80 

(MONTENEGRO, 2008), still used a fifth group 

(sound control), the animals (n = 6) remained 

under the same experimental conditions of 

treated and control groups, but have not been 

transplanted with the tumor cells (sarcoma 180) 

on the ninth day all the animals were euthanized 

and the tumors excised, weighed and fixed in 

formaldehyde (10 %). Tumor inhibition was 

calculated according to the formula:   

 

 TWI (%) = (C-T) x 100/C Where:   

 

TWI = percentage of inhibition of the tumor 

weight   

C = average of the weights of the tumors in the 

control group  T = average of the weights of the 

tumors of the treated group.  

The tests were carried out according to the 

methodology described by [15].  

Biochemical and hematological parameters 

evaluation   

On the ninth day of the experiment, after fasting 

for 6 hours, the animals were anesthetized with 

sodium thiopental (Thiopentax®, crystal clear) 

and blood samples were collected by the orbital 

Plexus with a heparinized needle.   

For the analysis of biochemical and 

Hematological parameters (glucose, urea, 

creatinine, bilirubin, AST and ALT) blood was 

subjected to centrifugation for 10 minutes at 

3500 rpm for obtaining plasma. These 

parameters were determined using specific kits 

for the automatic biochemical Analyzer Cobas 

Mira Plus ® (Roche Diagnostic System).   

 Analyze histological  

 The animals were euthanized and the organs 

and tumors removed, heavy and fixed in 10 % 

formaldehyde for 24 hours, washed with distilled 

water and processed in increasing 

concentrations of alcohol (70 %, 80 %, 90 % and 

100 %), soaked in paraffin and stained to the 

technique Hematocilin-eosin (HE) for 

subsequent microscopic analysis [16].  

Microscopic analyses were conducted binocular 

microscope model AC-L1000b Kinon ® brand, 

and photographs of histological sections held 

with digital camera in Samsung ® brand model 

PL120 14.2 MP 5 x Optical Zoom.  

Statistical analysis    

For the three experiments were carried out tests 

in triplicate. The results obtained in the 

experiments were analyzed employing – if the 

test analysis of variance (ANOVA) one way, 

followed by the Tukey test where the values are 

expressed as mean ± standard error of media 

(e.p.m), and the results considered significant 

when p< 0.05. [17].  

Results  
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 On the relationship between the tumor weight 

and the weight of the animal (EN/PA) of animals 

with Sarcoma 180 groups showed that the 

treated group 1 (S3) showed an average of 

0.0376 (table 1) and when compared with the 

Control Group's average value (S1), which was 

the Group S3 0.1032 presented a 63.6 % lower 

value than the control group. Compared treated 

group 2 (S4), which featured an average of 

0.0599, and the control group, the S4 group 

presented an average 42.0 % smaller in 

proportion to PT/PA. The average value of the 

default group, which was when 0.0700 related to 

the control group, presented 32.2 % average 

less than this.  
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Figure 1. Hepatic Tissue (A) and (B) renal Tissue stained in HE observed in optical 

microscope 10 x. 

 

 

Figure 2. Histological Cut of the testis and lung (B) stained in HE observed in optical 

microscope 10 x. 

 

 

Figure 3. Histological Cut of splenic tissue (A) and (B) heart stained in HE observed in 

optical microscope 10 x. 
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The serum values of glucose, urea, bilirubin, 

SGOT and SGPT to all groups studied were 

within the reference levels for mice, as can be 

seen in table 2; the creatinine levels were higher 

than those of reference were. Both the MeOH 

extract as the hidroalcoholic extract showed 

significant reduction in tumor mass, when 

compared to control groups, with results 

superior to that achieved with the recommended 

dose of the drug for sarcoma. Several works 

involving preclinical in vivo studies of natural 

products, using biochemical parameters to 

evaluate possible signs of toxicity [18, 19, 20, 21, 

22, 23].   

 Pharmacological/toxicological studies these 

after exposure to drugs, are analyzed the 

parameters to assess possible changes in liver 

function as through the levels of TGP and TGO, 

kidney function as urea and creatinine.  

 Analysis of hepatic and renal tissues present 

preserved morphology (Figure 1). The 

hepatocytes and liver sinusoids with preserved 

architecture, however was observed the 

presence of bleeding points in the fabric. The 

renal system does not seem to be affected by 

the extract (Group T1), not being observed 

changes in cortical and Medullary regions of 

these individuals, structures like the contorted 

twitch of the proximal and distal tubules clusters 

showed normal anatomy.  

 The microscopic Anatomy of the gonads of the 

treated animals was viewed Sertoli cell and 

spermatocytes, as well as interstitial tissue and 

Leydig cells without morphological change 

(Figure 2 - A). The lungs and the pulmonary 

artery branches within the standard of normality. 

It was viewed that the structure of the respiratory 

epithelium (Figure 2 - B).  

Spleen presenting cells of the white pulp red 

pulp, trabecula, corona, germinal Center and 

arterioles of preserved morphology (Figure 3 - 

A), heart tissue showing interleaved disk, 

mononucleated with core compatible with 

normality (Figure 3 - B).  

Discussion   

According to the results, we can suggest that the 

extract used in Group T1 presented in front of 

the Sarcoma 180 antitumor activity with 95 % 

higher than the activity presented by reference 

drug to the tumor lineage. When compared to 

the activity of the drug administered to the 

default group (S2) and extract administered in 

Group T2, this presented an activity 31 % higher 

than the reference drug on tumor lineage.  

The values of glucose, urea, bilirubin, SGOT and 

SGPT to all groups studied were within the 

reference levels for laboratory animals, as can 

be seen in table 2, creatinine levels already 

showed higher values of reference. The 

biochemical parameters such: glucose, urea, 

creatinine and bilirubin of the treated group 

showed similar values to the control groups and 

default, which became one of the reference 

values for mice.   

TGO levels already and TGP suffered a 

significant reduction in the group treated with 

hidroalcoholic extract, which showed a 

significant reduction in tumor mass, when 

compared to control groups, having better 

results than achieved with the recommended 

doses of the drugs. Several works involving 

preclinical in vivo studies of natural products, 

using biochemical parameters to evaluate 

possible signs of toxicity [18, 19, 20, 21, 22, 23]. 

Pharmacological/toxicological studies these 

after exposure to drugs, are analyzed the 

parameters to assess possible changes in liver 

function as through the levels of TGP and TGO, 

kidney function as urea and creatinine.   

In analysis of antitumor activity, in this study, it 

was a better performance of the MeOH extract 

of C. taxifolia, front line of Sarcoma 180, that 

reduction of 63.6 % in PT/PA relationship, while 

the hidroalcoolic 42.0 % reduction extract, and 

this may be the activities of secondary 

metabolites present in the extract, being the 

MeOH extract what drag as many secondary 

metabolites contained in the plant. The MeOH 

extract crude indicated the presence of 

alkaloids, terpenoids, steroids and saponins 
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[24]. Alkaloids that have anticancer activity 

belong to a new class of bisindolic’s derivatives, 

which may suggest that the anticancer activity of 

C. taxifolia relates the alkaloids present in the 

extract [25]. An indolic alkaloid derived from 

tryptophan, off isolated from species of the 

genus Caulerpa considered toxic. Morphological 

changes were not observed in animals treated 

with studied extracts, which can characterize the 

secondary metabolites contained in the extracts 

at studied, have little or no side effects [26,27].  
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